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Winners in Modern Plastics Second 
Annual Competition will be pictured 
and described in our November 
number and throughout October and 
November all entries in the Com- 
petition will be exhibited in our 
Reception Auditorium, 425 Fourth 
Avenue, New York City, which has 
been completely redesigned and 
rebuilt for this event. 
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ORGANIC PLASTICS—VITAL 
INDUSTRIAL RAW MATERIALS 


by T. W. DELAHANTY 


THE GROWING IMPORTANCE OF ORGANIC 
plastics in the United States has been evidenced by a 
phenomenal growth in production and consumption, 
particularly in recent years. The industry now has a 
recognized place in our National economy, and the many 
applications of plastics and molded products in everyday 
life and their progress in world commerce as well as 
their utilization in practically every branch of industry, 
emphasizes the high degree to which they participate in 
modern existence. Illustrative of the extensive scope 
and range of uses of plastic products are the two out- 
standing groups—artificial or synthetic resins and plas- 
tics of cellulosic origin. 

Synthetic resins are employed in the manufacture of 
molding powders which in turn take form in special de- 
signs for use as electrical components, radio parts, timing 
gears, bottle caps and even furniture. These resins find 
employment in the automobile, electrical and marine in- 
dustries as well as in the manufacture of adhesives, print- 
ing inks, varnishes and lacquers and laminated sheets. 
Plastics of cellulose origin such as the nitrocellulose 
(pyroxylin) and the cellulose acetate products are well- 
known through their application in the manufacture of 
safety glass and through their utilization in the form of 
novelties—toys, fountain pens, toiletware, etc. 

While plastics made from hardened casein have been in 
vogue for many years, it is only recently that the protein 
from soybeans has been employed on a commercial scale 
in the manufacture of plastic products. These are now 
being used in the production of automobile parts and for 
interior body work. 

The plastics industry is in a state of flux and is con- 


stantly expanding its scope and increasing its magnitude. 


According to a preliminary report compiled from data col- 
lected in the recent Biennial Census of Manufactures, the 
total production of plastics and plastic products in 1935 
‘the last Census year) by establishments in the chemical 
industry is valued at $44,163,055, an increase of 82.6 per- 
cent as compared with $24,188,191 reported for 1933. 
This does not include nitrocellulose articles made from 
purchased nitrocellulose plastics by establishments in a 
number of other industries. As a matter of fact, the 
domestic plastics industry is of so diversified a nature 
that adequate data showing production in all branches 
and distribution through all channels are not available. 
Indeed the industry is so decidedly not a static one that it 
is practically impossible to chronicle day to day progress. 
Trends of the day undoubtedly point to continued ex- 


pansion in the plastics and molded products industries. 


Synthetic resins 

Originally an American achievement, this country has 
contributed largely of its inventive talent and distribu- 
tive genius to the synthetic resin field. Of the various 
types of synthetic resins some advanced commercially 
more rapidly than others. The phenolic type is a strik- 
ing example. Although the phenol-formaldehyde con- 
densation reaction had been known as a scientific fact 
for many years it was not until the reaction was investi- 
gated for commercial purposes that it became an indus- 
trial success and achieved commercial recognition. 
Other types were retarded in their progress because of 
inadequate commercialization. This is evident of the 
urea resins. The alkyd resins while initially entering 
the picture somewhat later have made remarkable prog- 


ress during recent years, until in 1936 United States 
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production was reported at about 47 million pounds. 
Each year has witnessed a marked expansion in synthetic 
resin production and this is not surprising when it is con- 
sidered that these products are adaptable for so many 
uses—from heavy construction material to exquisite and 
delicate jewelry. Total domestic synthetic resin output 
in 1936 amounted to 132 million pounds according to 
preliminary figures. Those of coal-tar origin (exclusive 
of resins derived from coumarone and’ indené, styrol, 
hydrocarbons and sulphonamides) totaled slightly over 
116,300,000 pounds. 

Contributing in no small degree to the success of the 
synthetic resins branch of the plastic industry is the avail- 
ability of raw material of synthetic origin—phenol from 
benzol, formaldehyde through oxidation of methanol in 
turn manufactured from waste gases, the vapor-phase 
production of phthalic anhydride from naphthalene. 
These are but a few examples of the contribution to 
plastics of the synthetic organic chemical industry. In 
1936, according to preliminary data, production of 
phenol aggregated 48,724,000 pounds and phthalic acid 
and anhydride 31,244,000 pounds, decided increases over 
the output of previous years. Increased domestic pro- 


duction of formaldehyde was registered in 1936. 


Cellulose plastics 

These find their origin in cellulose material such as 
cotton linters, or wood pulp after treatment with ap- 
propriate acids (nitric or acetic) and subsequently with 
solvents. The resultant viscous liquid or plastic mass 
may then be molded into sheets, rods, blocks or tubes. 
An important consuming channel for nitrocellulose is 
in protective coatings many of which are flexible and 
waterproof and may be applied in short order through 
sprayers. Another large outlet is imitation leather, 
generally a pyroxylin coated fabric. 

Cellulose acetate plastics have assumed a high degree 
of commercial importance, production in 1936 being over 
13,000,000 pounds a many-fold increase over previous 
years. Its employment in the manufacture of safety 
glass has greatly expanded and is widening in films. 

Data shown in Fig. 2 refer only to raw material in the 
form of sheets, rods and tubes. The chart shown here- 
with, however, indicates the production trend over a 


larger period of years. 
Foreign developments 


In Germany, as in most countries, the pyroxylin 
(plastics) industry is the oldest branch of the plastics 


industry. While still under 1929 levels, production of 
pyroxylin plastics has increased in recent years rising in 
1935 to about s000 metric tons. Next to the United 
States, it is believed that Germany is the world’s largest 
producer of synthetic resins. In contrast to the older 
materials, synthetic resins have registered greater ex- 
pansion, 1935 production having registered a peak of 
between 23,000 and 25,000 metric tons. About go per- 
cént of German synthetic resin production is of phenolic 
origin. Production figures for 1936 are lacking but it is 
believed that production exceeded that of the pre- 
ceding year. 

French production of plastic materials seems to have 
increased during recent years, more than a dozen manu- 
facturers being engaged in the production of synthetic 
resins. Production of pyroxylin plastics is said to be 
around 3000 tons a year. Production figures covering 
the French synthetic resin industry are unavailable but 
trade estimates place 1934 production as around 1500 
metric tons. 

Plastics production in Great Britian is on the upward 
trend. The 1934 output of synthetic resins totaled 225,- 
ooo cwts. (1 cwt. equals 112 pounds) valued at £1,021,- 
000 an increase over 1933 production of 156.5 cwrts. 
(£699,000). Galalith and pyroxylin plastics also 
showed an increase. 

Practically no pyroxylin plastics are being produced in 
Czechoslovakia at the present time. Synthetic resins 
have replaced this type of plastic as well as other ma- 
terials in the manufacture of a number of products be- 
cause of their neat and attractive appearance. 

Japan is logically a significant producer of pyroxylin 
plastics when it is considered that it is the home of the 
camphor industry. This branch of the plastics industry 
has been aided by cheap labor. The pyroxylin branch 
is reported to have grown considerably in recent years 
and to compare favorably with the same industry in 
other producing countries. 

There are a number of firms in Japan manufacturing 
synthetic resins these being principally of the phenolic 
type. Production of synthetic phenolic resins in 1934 
amounted to 652,717 kilos in plants employing more than 
5 Operatives each, a considerable advance over the 104,- 
479 kilos reported in 1933. Molded products are made 
not only by the large synthetic resins manufacturers but 
in a large number of small enterprises, the majority being 
household industries which secure their molding ma- 


terial from large concerns. 
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WILLIAM H. ADAMS, JR., Haveg Corp. 
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L. W. ANDERSON, Chicago Molded Products Corp. 
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C. S. FERGUSON, General Electric Co. 
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WILLIAM HOWLETT GARDNER, Polytechnic Institute 

J. F. GEERS, Index Machinery Corp. 

DONALD L. GIBB, The Dow Chemical Co. 

L. S. GLEASON, General Electric Co. 

A. F. JOHNSON, Chicago Metal Hose Corp. 

D. J. KELLY, Marblette Corp. 

JOHN A. KENNEY, Barrett Co. 

G. E. LANDT, Continental Diamond Fibre Co. 

|. F. LAUCKS, I. F. Laucks, Inc. 

C. S. LAWRENCE, American Plastics Corp. 

JOSEPH LUPO, JR., Lupomatic Tumbling Machine Co. 

W. IH. MACHALE, Beetle Products Div., American Cyanamid Co. 
HOWARD F. MACMILLIN, Hydraulic Press Machinery Co. 
DON MASSON, Bakelite Corp. 

VIRGIL MEHARG, Bakelite Corp. 

GEORGE C. MILLER, Carbide & Carbon Chemicals Corp. 
J. D. MILNE, General Electric Co. 

BYRON J. MINNIUM, Erie Resistor Corp. 

E. E. NOVOTNY, Durite Plastics 

FRANK R. PALMER, Carpenter Stee! Co. 

J. C. PATRICK, Thiokol Corp. 

C. H. PENNING, Tennessee Eastman Corp. 

D. H. POWERS, Resinous Products & Chemical Co., Inc 

L. S. RAISCH, Chicago Metal Hose Corp. 

A. F. RANDOLPH, E. |. du Pont de Nemours & Co., Inc 

J. O. REINECKE, Barnes & Reinecke 

GEORGE K. SCRIBNER, Boonton Molding Co 

WHITING N. SHEPARD, Plaskon Co., Inc. 

J. EARL SIMONDS, Plastics Consultant 

H. S. SPENCER, General Plastics, Inc. 

W. G. STEINER, Formica Insulation Co. 

N. S. STODDARD, General Electric Co. 

LOUIS L. STOTT, Beryllium Corporation of Pennsylvania, The 
L.R. TWYMAN, Vickers, Inc. 

VICTOR |. ZELOV, Consultant, F. J. Stokes Machine Co. 
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A MOLDER’S ORGANIC CHEMISTRY OF PLASTICS 


by GEORGE K. SCRIBNER 





THE MODERN AND YOUTHFUL INDUSTRY OF 
plastics is based on organic chemistry so complicated 
that only an expert can follow its ramifications. Asa 
matter of fact, although one expert alone may be an au- 
thority, two can be counted on for a debate and three or 
more for a battle royal, so intricate becomes the theory. 
Few of us studied organic chemistry in our younger days, 
and of those who did, so many studied it in a perfunc- 
tory way and without the vision of plastics before them 
that we are giving here a very brief outline of the science 
so that the words that crop up in our trade, such as 
methyl methacrylate and phenolics, will not seem so 
mysterious. Note that we say ‘‘seem so’’; yours will 
probably be only a distant nodding acquaintance by the 
end of this article. 

In the early days of chemistry two main classes were set 
up—Organic and Inorganic. The laboratory workers of 
the early 1800's could reproduce many of the mineral 
base compounds and could visualize the possibility of 
reproducing all of them in time. Nature, however, 
seemed to have a secret that defied them. There was a 
huge group of compounds obtained from vegetable mat- 
ter that required some mysterious vital force to assist in 
its creation, something seemingly beyond the powers of 
the laboratory. Thus the simpler mineral base com- 
pounds were called Inorganic, and the mysterious vege- 
table compounds that needed life, growth, to come into 
being were called Organic. 

In 1828 the first natural product was duplicated, or 
synthesized, and from then on the tricks of the chemist 
have become increasingly complicated and fai flung. 
Actually today organic chemistry covers the home life 
of carbon, oxygen and hydrogen, with occasional visits 
from outsiders such as nitrogen, sulphur, phosphorus 
and their like. The intricate combinations of these ele- 
ments, with minor and many times unexplainable help 
from the inorganic elements become you and me, cats, 
trees, grass, food and, among other things, plastics. 

In the first approach to the actual pre-natal behavior 
of our automobile door handles and radio cabinets, we 
must consider valency, or the atom-fixing power of our 
mew acquaintances, nicknamed C, H and O. Hydrogen 
has one arm only, oxygen two. Water, H,O, shows 
both hands of O extended with one hydrogen hang- 
ing on each, quite tenaciously in this case, H—O—H. 
Carbon has four arms. Methane or marsh gas is CH,; 

H 
| 
cae weg 
hydrogen keeps all four arms busy. H Some 
hand clasps are tighter than others; one or more hydro- 
gen atoms can be shaken off and a new friend taken on. 
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‘ 
H—C—H. 
| We still have 
7 
H 
the same hand clasps because O has one hand extended in 
each direction, H on one side and one hand of the C on 
the other. 

Unfortunately for the simplicity of this approach we 
find many compounds, called isomers, that have the 
sane number of each element in the formula, but very 
di tinctive qualities that differ widely among them- 
selves. The chemist can prove that in this case the 
difference lies in the fact that one H is sitting on C's 
shoulder as opposed to one sitting on the ground at C’s 
feet. This, however, is getting too complicated for the 
ordinary digestion and we won't attempt to concentrate 
a book in a paragraph. It is enough to say that the good 
doctors can really prove that the atoms in isomers have 
different relative positions and different intensity of grip, 
in ways that make logical reading provided you do not 
have to memorize them for the exam next month. 

One other point is to be considered before going 
into the vocabulary the chemist uses, we suspect, 
with great delight to confuse the layman: The subject is 
radicals, not those that threatened to upset elections but 
a very useful creation of nature. Groups of atoms, such 
as CH; and C,H; which act like single atoms, and which 
enter unchanged into a number of compounds, are 
termed radicals. The CH; of the methyl alcohol just 
mentioned is a radical that comes up frequently. C,H; 
is the radical that ties up to the OH radical and forms 
ethyl alcohol, the grain alcohol of commerce. In our 
elementary chemistry, inorganic, we had the sulphate rad- 
ical SO,, which had a leaning toward hydrogen to form 
sulphuric acid, and the same OH radical which then 
liked to form potassium hydroxide with K, an abbrevia- 
tion for potassium. 

When the economic planners of their day started to 
lay out a scheme for organic chemistry, they began 
bravely with a very logical set-up. Soon they bogged 
down and started extemporizing; they even got poetic 
and changed a nice, easy system of numbering to make 
some of their names sound smoother. At least, that’s the 
way it looks to an outsider just dropping in for a short 
visit as we are. 

Organic chemistry is full of chains or series of com- 
pounds that have similar chemical structures and proper- 
ties. These chains are arranged in the order of the 
number of carbon atoms contained in the molecule and 
the members of each chain are (Continued on page 92) 


CH;OH is methyl alcohol. 

















This demonstrates the water white color and transparency 
of a 20 percent solution of acrylic resin in an organic solvent 


ACRYLIC RESINS 


by D. $. FREDERICK 


THE ACRYLIC RESINS, POLYMERIZED DERIVA- 
tives of acrylic and methacrylic acids, have attracted 
great interest in various industries due to their many 
useful applications. These materials, although known 
to chemists for many years, have only recently been 
made available in commercial quantities. 

Several investigators experimented with acrylic acid 
derivatives prior to 1900, but the industrial development 
of these resins was due mainly to the efforts and fore- 
sight of Dr. Otto R6hm, of Darmstadt, Germany. He 
published, in 1901, the results of his researches with von 
Pechman on the acrylic acid derivatives; since that 
time he has been actively engaged in the commercial 
development and application of these interesting prod- 
ucts. In 1931, acrylic resins were first made available 
in commercial quantities in this country. They are now 
available as solutions in organic solvents, in aqueous 
emulsions, and as solid thermoplastics. 

Although many of the monomeric derivatives of 
acrylic and methacrylic acids such as the nitriles, amides, 
esters, salts, and acid chlorides, polymerize to give re- 
sins, the polymeric esters are of most significance from a 
commercial standpoint. As the use of acrylic resins in 
aircraft and the properties and applications of methyl 
methacrylate are discussed elsewhere in this volume, 
this article will not be concerned with these two im- 
portant subjects. 

In general, the polymeric acrylic and methacrylic 
esters are characterized by their perfect colorless trans- 
parency, thermoplasticity, stability against aging, and 





Sample of laminated glass that is tough and elastic and will stretch almost 
1000 percent before breaking. (All photos, courtesy ROhm & Hees) 


ae 


chemical resistance to many reagents. They range in 
consistency from soft, sticky, semi-liquids to hard, 
tough, thermoplastic solids. Since products of these 
widely varying properties can be obtained by the proper 
control of the manufacturing conditions, rather than by 
the customary use of plasticizers, the acrylic resins re- 
tain their initial properties indefinitely. The stability 
of the acrylic resins against the action of heat, light, 
and oxidizing agents also gives them the advantage 
of unchanged properties after aging and weathering. 

The resins are prepared by the polymerization of the 
monomeric acrylic derivatives. The polymerization of 
the monomeric acrylates and methacrylates is catalyzed 
by the action of heat, light, oxygen, and oxygen-yielding 
substances such as sodium peroxide, hydrogen peroxide, 
and benzoyl peroxide. Anti-oxidants such as hydro- 
quinone act as polymerization inhibitors. The poly- 
merizations are exothermic reactions which, in every 
instance, must be carried out with careful temperature 
control to prevent their becoming violent. In general, 
the acrylates polymerize much more rapidly and more 
violently than do the methacrylates. 

The polymerization of monomeric acrylic derivatives 
may be conducted in organic solvents, in aqueous dis- 
persions, or the monomers may be polymerized in the 
absence of any diluent. The concentration of poly- 
merization catalyst, the temperature of polymerization, 
and, in solution, the constitution and concentration of 
the solvent, all have very definite effects on the char- 
acteristics of the polymers obtained. The chemical 
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constitution of the monomers also has a great influence 
on the characteristics of the polymerization products. 
The polymeric esters of methacrylic acid are harder and 
have higher softening points than the corresponding 
polymeric acrylates. In general, the lower esters in 
both series are harder, less elastic, and have higher 
softening points than their higher homologues. Thus, 
polymethyl] acrylate is a tough, pliable, elastic solid, 
capable of 1000 percent extension, while pofybury] 
acrylate is a much softer resin, tacky at room tempera- 
ture. Correspondingly, polymethyl methacrylate is the 
hardest methacrylic ester, while n-amyl methacrylate 
polymer is very similar to polymethy] acrylate in its 
physical properties. Isomeric variations in the alcohol 
group also exert an influence on the physical characteris- 
tics of the polymeric esters. Tertiary butyl acrylate 
polymer, a tough, hard solid, is the hardest of the 
polybuty]l acrylates; polymeric secondary buty! acrylate 
is similar in properties to polymethyl acrylate; polyiso- 
butyl acrylate is softer than either of the two above- 
mentioned polybutyl esters, while the n-bury! ester 
polymer is soft and tacky as described previously. 

When all the controllable modifications of polymeri- 
zation conditions and chemical constitution are con- 
sidered, it is evident that acrylic resins can be made to 
order for applications requiring widely varying proper- 
ties. For example, starting with one solvent containing 
a definite concentration of one monomeric ester, solu- 
tions of polymer having a wide range of viscosities can 
be prepared. With these manufacturing controls in 
mind, we can better understand why the acrylic resins are 
suited for so many diversified applications. 


Laminated glass 


The first commercial application of acrylic resins in this 
country was as an intermediate layer in laminated safety 
glass. In this application, the extensibility and elasti- 
city of the acrylic resin film made possible the production 
of a laminated glass which gave a flexible or ‘‘yielding”’ 
break when subjected to a hard impact. The excellent 
adhesion of the resin to glass eliminates the necessity of 
using a cement to bond the interlayer to the glass sheets. 
The resistance of the acrylic film against moisture makes 
unnecessary the use of a sealing compound around the 


An unstretched film of Acryloid as compared with 
one to which a small clamp has been added in 
one case, end a 500 gram weight in the other 








edge of the laminated sheets. The acrylic resins are also 
more perfectly transparent, more stable to ultra-violet 
light, and show greater strength at low temperatures 
than the cellulose plastics which have previously been 
used in making laminated glass. Laminated glass pre- 
pared with acrylic resins can be more easily cut than glass 
laminated with cellulose derivatives. These advan- 
tages of this acrylic-laminated glass have caused this 
material to be used extensively in motor vehicles. 

The acrylic resin used in the production of laminated 
glass is supplied in the form of a viscous solution in an 
organic solvent, not as a dry resin film, which is the usual 
form of other plastics employed by the laminated glass 
industry. A film of the acrylic resin solution of care- 
fully controlled thickness is applied to each of the glass 
sheets to be laminated, and the solvent evaporated by 
forced drying. The resin films are moistened by a suit- 
able plasticizer and the resin-coated glass sheets placed 
together in such a manner as to force out all air bubbles. 
The laminated sheets are then subjected to a relatively 
low pressure to ensure a firm and uniform bond. 

This comparatively simple laminating procedure 
eliminates the necessity of autoclaving at high tempera- 
tures and pressures, and makes easier the avoidance of 
contaminating dirt which always constitutes a serious 
problem in working with transparent plastics. Acrylic- 
laminated glass possesses an outstanding colorless trans- 
parency and freedom from haze which is not equalled by 
laminated glass made with any other plastic. The 
acrylic resin adheres so well to the glass, that, although 
no sealing compound is used around the edges of the 
laminated sheets, prolonged immersion in boiling water 
causes no delamination. Because of the stability of 
the acrylic resins against light, it is unnecessary to use 
the green glass whose protective action is so desirable in 
the case of plastics less stable to light rays. This per- 
mits the manufacture of a laminated glass of higher light 
transmission, and therefore, clearer vision. 


Protective coatings 


The excellent adhesive properties and outstanding 
aging resistance of the acrylic resins are of great impor- 
tance in many applications besides the lamination of glass. 
These qualities make the acrylic resins very suitable for 
use aS protective coatings. Films of these materials 
have a refractive index of approximately 1.49, and a 
specific gravity of about 1.15. Acrylic resin films, be- 
ing completely polymerized, so that they contain no 
unsaturated groups, dry due to solvent evaporation. 

These resins are unique in respect to their flexibility 
and elasticity. Acrylic resin films extensible in excess 
of 1000 percent may be prepared without the use of 
plasticizers. The films are not truly elastic, because on 
stretching they exhibit a certain degree of plasticity. 
They do not “snap back’’ to their original form, but 
require an appreciable length of time for recovery. The 
rate of recovery and tensile strength of the acrylic films 
are greatly influenced by the molecular weight (viscosity ) 
of the polymers. Polymers of high molecular weight 
exhibit greater tensile strength and more rapid recovery 








after extension than do lower polymers of the same 
chemical constitution. 


In general, acrylic resin films have excellent adhesion 
to most surfaces. The softer polymers are always supe- 
rior in this respect. Adhesion to metal surfaces may be 
improved by baking. The acrylic coatings are unex- 
celled in respect to their water-white color and per- 
manence. The harder polymers show no discoloration, 
no loss of gloss, and no failure of any kind after three 
years’ exposure to weathering and sunlight. The softer 
acrylic resins exhibit a somewhat inferior water resis- 
tance. The films do not discolor after long periods of 
internal or external exposure. Acrylic resins show good 
heat resistance, withstanding temperatures as high as 
350 deg. F. without discoloration. Discoloration ap- 
pears only after prolonged baking at temperatures suf- 
ficiently high to cause pyrolysis. When ignited, acrylic 
films burn slowly, being very similar to cellulose acetate 
in this property. 

The resistance of these films against water and chemical 
reagents varies with the type of polymer. The harder 
resin films are not affected by alkali, sulphuric acid, hy- 
drochloric acid, or acetic acid at room temperature, and 
show an excellent resistance to both cold and boiling 
water. The softer polymers are slightly less stable to 
these reagents. On continued heating in water at 
212 deg. F., the harder films are not attacked, but their 
adhesion is somewhat reduced. The acrylic resins in 
general are unaffected by petroleum oils, gasoline, greases, 
and petroleum hydrocarbons, are soluble in aromatic 
hydrocarbons, esters, and chlorinated hydrocarbons. 


These resins exhibit limited compatibility with natural 
occurring resins and other synthetic polymers. Rather 
unexpectedly, many of the acrylic polymers are not com- 
patible with each other. It has been found that '/2 
second nitro cellulose is compatible with acrylic resins 
in all proportions, although cellulose acetate has very 
limited compatibility. The ethyl- and benzylcellulose 
ethers are incompatible. Castor oil, shellac, cumar, 
dammar, ester gum, and rosin have limited compatibili- 
ties. Of the other synthetic resins, those of the phenol- 
formaldehyde, vinyl, and maleic acid types are somewhat 
compatible. Alkyd resins, drying oils, and clear resin- 
ous varnishes are incompatible. Since the acrylic resins 
are completely neutral, any type of pigment may be used 
with them without fear of reactivity. The permanent 
water-white color of the polymers enables them to be 
used in the formulation of pigmented white finishes 
which will not discolor. 


As solutions of various viscosities and resin concen- 
trations are available, coatings of the acrylic polymers 
may be applied by brushing, spraying, or dipping. 
These coatings are recommended for use where their out- 
standing properties of water-white color, non-yellow- 
ing, petroleum and oil resistance, good electrical proper- 
ties, adhesion, ozone and chemical resistance, etc., are of 
importance. Specifically, their application in the field 
of clear metal lacquers, textiles and artificial leather, 
electrical insulation, coatings on rubber, glass, lamp- 


shades, porous surfaces, containers, and chemically 
resistant Coatings appear promising. 


Leather finishes . 


An important use of acrylic ester polymers has been 
developed in the field of finishing genuine leather. On 
account of the uses to which leather is put, the require- 
ments in this field for adhesion and permanent flexibility 
are especially high, and many coating materials, suc- 
cessful in other industrial finishing fields, have failed 
to yield satisfactory results in leather finishing. 

In this field, aqueous dispersions of the softer acrylic 
polymers ate used almost exclusively. The coatings are 
frequently pigmented and are applied to the grain of the 
leather by hand. The resulting finishes have outstand- 
ing flexibility and adhesion, without in any way de- 
tracting from the natural ‘‘feel’’ and appearance of the 
leather. The preservation of a natural character is 
highly desirable in finishing genuine leather, and it has 
been in their inability to do this that many coating com- 
positions, excellent from the standpoint of pure utility 
and protective effect, have been unsatisfactory in the 
leather finishing field. The use of acrylic ester poly- 
mers for this application is growing rapidly, and will 
undoubtedly become much wider than it is even today. 


Electrical uses 


The excellent electrical properties of the acrylic resins 
suggest their use in the electrical field. As the mono- 
mers are mobile liquids which can be forced into small 
apertures and polymerized in situ to tough, water- 
resistant solids, they are useful as impregnating agents 
for electric coils. Their application for this purpose 
is somewhat restricted due to the volatility of the mono- 
mers and their shrinkage during polymerization. 

The softer acrylic polymers may be compounded on a 
rubber mill with fillers such as talc and carbon black to 
give tough elastic solids which can be extruded in the 
same manner as rubber. These filled resins have been 
used as protective coverings for electrical conductors, 
where their light weight and flexibility give them ad- 
vantages over the usual lead coverings. As they have 
excellent oil and ozone resistance, they are also useful 
in place of rubber in many electrical applications. 


Adhesives 


The permanence of their properties and their excellent 
adhesion to all types of materials make the acrylic 
resins of use as thermoplastic binders. Surfaces to be 
bonded are coated with an acrylic film and then sealed 
together under heat and a slight pressure. The flexi- 
bility and extensibility of the acrylic adhesives make 
them suitable as binding agents where the bonded mate- 
rials are subject to flexure and elongation. Wood, 
metals, textiles, rubber, glass, and other materials 
may be cemented together with these thermoplastics. 

Manufacturers of these materials, with addresses and 

trade names, will be found in the Directory Section. 
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APPLICATIONS OF ALKYD RESINS 


by ©. $. FERGUSON 


THE VERSATILITY OF MODERN OIL MODIFIED 
alkyd resins in finishing materials can best be shown by 
relating some of the better known applications that by 
test of time have proved to be successful. It is well 
known that a relatively few years ago when resins of 
this type first became commercially available, they were 
looked upon as somewhat desirable for use in baking 
enamels but little attention was given to their possible 
use in air drying finishes. Although early tests demon- 
strated rapid drying and extreme resistance to weather, 
they were considered decidedly lacking in water resis- 
tance and too unstable for use in shelf goods or even in 
industrial finishes, unless it was certain they would be 
applied soon after the products were manufactured. 

These deficiencies have long since been remedied. A 
more complete investigation of raw materials resulting 
in modern formulations, a thorough study of processing 
in equipment especially designed for the manufacture of 
alkyd resins and close cooperation with technicians who 
by training and experience are qualified to produce better 
protective and decorative finishes, have made possible 
the tremendous increase in the use of these resins and, as 
we shall see, the diversity of applications. It is stand- 
ard practice today to apply clear or pigmented coatings, 
the vehicles of which are alkyd resin solutions, by brush, 
spray or dip methods, and they may be suitably formu- 
lated for air drying or baking. 

Among the most successful baking finishes made with 
alkyd resins is white refrigerator enamels. Much is re- 
quired of such a finish and few if any other types of fin- 
ishes are subjected to such an array of severe tests. It 
must bake to a high gloss, flow out smoothly and possess 
sufficient toughness and flexibility to prevent chipping, 
yet ic must not discolor appreciably during baking. It 
must possess excellent resistance to humidity, to grease, 
to color change due to heat, light or darkness, and resist 
fumes. In addition, the film must be, to a fair degree, 
weatherproof. It is only necessary to observe the variety 
of refrigerators now finished with alkyd resin coatings to 
discover how well these tests have been met. 

In view of the ability of these finishes to meet such re- 
quirements, it is obvious then that their increasing use is 
found on hospital equipment, white enameled metal 
furniture, metal beds, kitchen supplies and hardware. 

Among the better known properties of alkyd resins are 
durability and gloss retention or, better, original ap- 
pearance retention. Many finishes used prior to alkyd 
resins, upon exposure to weather would still be protec- 
tive long after their appearance would be in deplorable 
condition due to early loss of gloss, fading, chalking or 
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other discoloration. With properly formulated alkyd 
resin enamels, it is possible to balance very closely the 
decorative and protective effects so that early refinishing 
to restore original appearance is not necessary. This 
readily explains the popularity of alkyd resin finishes on 
transportation equipment, railway and street cars, buses, 
automobiles, motor trucks, gasoline pumps and service 
station equipment, metal signs, farm implements and bi- 
cycles. For similar reasons these vehicles are also found 
in the composition of finishes for wire, wood and metal 
fences, automobile license plates, flower boxes, metal 
sash, roof paints, lamp posts, traffic signals, lawn and 
porch furniture and many others too numerous to men- 
tion. Many of the better grades of trim and trellis 
paints also contain alkyd resin vehicles. 

Another very important characteristic of these resins is 
heat resistance and therefore it is quite natural to find 
them used extensively in coatings for boilers and fur- 
naces, furnace ducts and radiators, water heaters, stacks, 
lamp reflectors and in finishes for gas engines. 

In the field of structural and ornamental steel we find 
specifications including alkyd resin vehicles in the for- 
mulation of paints for bridges and other large steel struc- 
tures and in metal priming paints. Exceptional adhesion 
and long life prompt writing these into the specifications. 
They are used in large volume in finishes for other metal 
products such as lawn mowers and garden tools, highway 
markers, wheelbarrows and stokers. 

As vehicles in machine tool finishes they are valued 
for their oil resistance, toughness and adhesion. Mar 
resistance and toughness also account for their use on 
metal furniture. 

A particular use demonstrating the extreme flexibility 
and long life of oil modified alkyd resins is that of coat- 
ings for silk and other fabrics used in the manufacture of 
rain coats, tobacco pouches, insulating materials, etc. 

As baking improves certain properties of refrigerator 
finishes, it also increases resistance to soap and water, 
which is one of the principal reasons for the use of alkyd 
resin enamels on washing machines and other laundry 
equipment. It also is responsible in part for their use in 
collapsible tube coatings. 

A sizable volume of alkyd resins is now present in 
marine finishes, especially those subjected to extreme con- 
ditions of exposure, heat and salt water. Indications are 
that their use in this particular field will increase con- 
siderably during the next few years. 

If further proof of versatility is necessary, it might be 
mentioned that especially designed alkyd resins are used 
in lithographing, tin decorating and in printing inks— 








Two views of the manufacturing plant where alkyd 
resins are made (Photos, courtesy General Electric Co.) 


these applications requiring somewhat unusual charac- 
teristics. Coatings for golf balls, lamp shades, com- 
pacts, toys and novelties also add to the variety of arti- 
cles protected or decorated with alkyd resin finishes. 

A tremendous volume of finishing materials is used in 
building interiors and it is in this particular field that 
alkyd resins are now being seriously considered. In 
fact, a number of architectural finishes containing these 
resins have already appeared on the market. Improved 
vehicles are available, which, when incorporated in 
gloss, semi-gloss or flat paints are easy working, possess 
excellent flow and appearance and are practically free 
from after yellowing. They also dry quickly and are 
easy to keep clean. Undoubtedly this will add greatly 
to the already huge quantity of alkyd resins used in 
finishing materials. 

Although practically all of the discussion thus far has 
dealt with the applications of drying or semi-drying oil 
modified alkyd resin solutions as the sole vehicles, it 
should not be overlooked that many modifications of 
these resins are also important components of nitrocellu- 





lose lacquers. Due to the flexibility and toughness of 
these resins, a higher ratio of resin to nitrocellulose can 
be used without impairing flexibility of the lacquer film, 
thus greatly improving film building and gloss. At- 
tempts to accomplish this with natural resins result in 
brittleness and decreased durability. Weather resistance 
is also improved and, as mentioned before, they assist in 
maintaining the original appearance in spite of severe 
weather exposure. Such lacquers also exhibit improved 
resistance to oil and alcohol. In wood lacquers, alkyd 
resins of special design make possible ease of rubbing. 

Manufacturers of adhesives and paper coatings are also 
actively interested in the possibilities of these resins and 
as time goes on further developments will introduce 
them in various other fields of usefulness. The alkyd 
resin industry is still young and continued research will 
result in further refinements of these resins and a natural 
expansion of their use. 


Manufacturers of these materials, with addresses and 
trade names, will be found in the Directory Section. 
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CASEIN PLASTICS 


by C. S$. LAWRENCE 


BUTTONS, BUCKLES, SLIDES AND ACCESSORY 
trimmings continue to be the principal articles for which 
casein plastics are used, and greater quantities of these 
items are being made than ever before. Casein plastic 
material has definitely proved its worth in this field and 
has held its own against other materials. It is strong, 
and the colors are permanent and durable when they are 
incorporated in the material during manufacture. 

Casein material may be dyed after polishing with re- 
markable success. This makes it possible to produce 
articles in large quantities in one color which can then 
be dyed to any color desired. Multicolor effects may be 
obtained by dyeing and recutting. Most polishing is 
now done by the “‘Chemical"’ or ‘‘Dip’’ polishing proc- 
ess which ,is dipping the articles to be polished in a 
hypochloride solution resulting in a low polishing cost. 

Many manufacturers are using punched, sliced and 
turned disks or blanks, also punched buckles, slides and 
other shapes. These items are formed while the material 
is in the uncured state and are then hardened. The waste 
which formerly resulted from the making of these 
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articles from sheets and rods is eliminated by this process 
as the uncured waste material is reworked. 

Considerable progress has also been made in forming 
articles under pressure from both cured and uncured ma- 
terial. This eliminates the operation of carving or ma- 
chining shapes and designs, and articles made in this 
manner are satisfactory for many purposes. The various 
processes are not altogether new, but the increased use of 
casein has justified the expense involved in the develop- 
ment of these methods and mechanical equipment may 
be obtained without difficulty to do the work. 

There is a continued increase in the use of casein 
plastic rods for parts and colored trimmings made on 
automatic screw machines by the manufacturers of radio 
and electrical apparatus and appliances. Manufacturers 
of games, musical instruments, knitting needles, manicure 
sticks, buttons, buckles and pocketbook trimmings are 
important users of casein plastics. 


Manufacturers of these materials, with addresses and 
trade names, will be found in the Directory Section. 


Casein plastics are used in a wide variety of applications of which those 
in the photograph are typical. (Photo, courtesy American Plastics Corp.) 
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1. Cast resins are reacted in this battery of solid nickel kettles, where they are heated by steam jackets and 


dehydrated by vacuum. 2. Liquid cast resin being poured into lead molds. 3. When mottled colors ere 
desired they are stirred into the base color by hand. 4. Dipping and stripping lead molds from the 


arbor. 5. Castings are removed from molds with pneumatic hammers. 
large blocks which have been partly cured. (Photos, courtesy Warner Bros. Vitaphone Pictorial Review) 


CAST PHENOLIC RESINS 


by D. K. BANCROFT 


NO ONE MATERIAL, WHETHER NATURAL OR 

man-made, possesses the ideal physical or chemical prop- 

erties necessary to meet all the complex requirements of 

modern industry. The inherent deficiencies of any ma- 

terial, whether old or new, provide the incentive for a 

ls vast army of chemists who search untiringly for a suit- 

2 able compromise. They work with substances nature 

has already lavishly provided and by adding to them, by 

combining or processing them, oftentimes entirely new 

products are brought to light, in many instances with 
better properties than any natural materials. 

Cast phenolic resins, one of the younger man-made 

materials, like any other product are not universal. 

They require consistent study and thought on the part 


er eee a 


’ of the chemist, engineer and designer to ensure their be- 
ing applied intelligently and with real benefit to the 
product being considered. But thousands of dollars 
& spent each year in research and development work have 


brought them to a degree of perfection where they may 





6. Sheet stock is sliced from 


be used profitably over a broad range of diversified appli- 
cations. During the current year alone, the versatility 
of these materials has been unquestionably demonstrated 
by the fact that they have become fixed in several new in- 
dustries which heretofore have generally been considered 
beyond the reach of this type of plastic. Industry as a 
whole is vitally interested in the development of any 
new material, judging it in terms of their own products, 
but in order to appreciate the possibilities of such new 
substances, it is necessary to comprehend fully their na- 
ture, properties and limitations by first hand information 
as to what they are made of, how they are made and 
where they may be used to advantage. 

Cast phenolic resins depend upon synthetic substances 
produced from coal for their origin. For years coal was 
used only as a fuel; then science discovered that it em- 
bodied other primary materials which could be extracted 
and used in activities far removed from the mere provid- 
ing of heat. Coal tar, for example, is derived from coal 
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by destructive distillation at high temperatures, and a 
further distillation of coal tar results in the extraction of 
light, middle, heavy and anthracene oils. The middle 
oils contain phenol which is the principal ingredient of 
cast resins, and from anthracene oils is distilled aniline 
dyes used for coloring them. Formaldehyde, the other 
major ingredient, is a derivative of synthetic wood alco- 
hol. To the phenol and formaldehyde are added cata- 
lysts such as distilled water, caustic soda and an acid 
solution to neutralize the soda. The catalysts bring the 
phenol and formaldehyde molecules together until they 
completely iose their individual identity and become a 
new character entirely. 

The proportion of each ingredient, the cooking period, 
and curing time varies in accordance with the color and 
chemical properties desired to best fulfill the requirements 
of products to be made from finished material. The base 
mixture for ivory and white, for example, differs from 
that used to produce colors; still another base is neces- 
sary for water clear, and no one of these clear or colored 
materials can be produced except by using the special 
base developed for it. The industrial application must 
also be considered in preparing the base. As an illus- 
tration, a base for the manufacture of brush backs must 


7. Buttons and buckles in every color and effect are 
virtually unbreakable. 8. Counter display, nut con- 
ditioning and selling device of cast resin mounted on 
@ glass base. Lining in the interior keeps nuts at the 
desired temperature, preventing their becoming stale. 
9. Transparent cast resinoid is used for the cylinder 
of Hill’ssMcCanna metering site feed assembly 
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be modified to provide a material with the necessary 
elasticity to take the’ strain of the stapling operation. 
Separate tufts of bristles must enter a hole in the plastic 
that is actually smaller in diameter than the combination 
of bristles and the plunger, and the cast resin therefore 
must be pliable enough to stretch sufficiently to accom- 
modate them. 

The raw ingredients are weighed in correct propor- 
tions and flowed into huge kettles about 8 or 9 feet high, 
with an approximate capacity of 1,500 to 1,800 pounds of 
finished resin. A balcony through which the dome 
shaped cover projects, affords convenient working facili- 
ties for filling the kettles, which are steel jacketed out- 
side and lined with pure nickel inside. Incidentally, any 
metal that comes in contact with the resin and chemicals 
is of nickel. The resin, cooked at a comparatively low 
temperature and dehydrated by vacuum created by indi- 
vidually motor driven pumps, is agitated from 18 to 20 
hours or until it reaches the consistency and color of 
honey. At this point coloring matter is added and the 
resins are further agitated so that the color is uniform 
throughout the mixture. This continues under constant 
supervision until the resins are ready to pour, which 
represents a critical moment in processing the liquid, be- 
cause once it has reached the stage where it is ready to 
“kick over,"’ polymerization starts to set in, and the 
resin must be quickly transferred to molds prepared in 
advance. Skilled workmen know from experience about 
how long it takes for a given number of pounds of raw 
materials to be processed to the desired consistency and 
as the time limit approaches, small quantities of liquid 
are extracted from the kettle every few minutes and 
tested in cold water. This makes it possible to ascertain 
the exact moment when the resin should be poured. 
After each batch has been mixed and cooked, the kettle 
is washed inside with a caustic soda solution and scraped 
until it shines, to make ready for the next batch. 

The material thus obtained may be transparent, trans- 
lucent or opaque in colors ranging from transparent, 
colorless water white to black, white, ivory, delicate 
pastels and vivid hues, and in addition, they are often 
matched to meet specifications of users. Two or more 
color combinations can be produced, with the colors 
either distinctly divided or blended by mottling. Mot- 
tled or multi-color effects are obtained by mixing colors 
of the same specific gravity, prepared in the same manner 
in smaller kettles, into the base color. This is strictly a 
hand operation and the beauty of the finished material 
depends upon the way in which the mottling color is dis- 
persed throughout the mixture. The base color flows 
from the kettles into large saucepans and is immediately 
brought to the mottlirg operator who proceeds to dip a 
rod, that has been immersed in the mottling liquid, once, 
twice or three times into the mixing vessel, turning it in 
a rotating or criss-cross motion or framing a star. When 
the vessel is tipped to pour the liquid into the mold, the 
vari-colored lines converge slowly and evenly and remain 
faitly uniform from top to bottom of the casting. 

After the liquid resin is poured into molds, it is cured 
in ovens or vulcanizers under accurately controlled tem- 

















MARBLETTE 


The modern clock at the top of this picture as well as the poker chips 
and checkers below, are fabricated from stock cast resin shapes 


perature until it is fully polymerized and acquires the 
proper hardness. This curing operation is another im- 
portant step in the process, for under-cured resins are soft 
and inclined to become brittle with aging, while over- 
cured materials may be too hard to have proper machin- 
ing qualities; there is also danger of colors changing if 
the cure is carried too long, particularly with pastels, for 
the dyes are sensitive and may undergo some change 
through too long exposure. The curing period varies 
from four to twelve days depending on the base resin 
and the purpose for which it is to be used. White and 
ivory are cured in the least time, requiring about four 
days while water clear and transparent colors require the 
longest curing time. When the molds are removed from 
the vulcanizers the castings are ejected with the aid of 
pneumatic hammers, and are immediately ready for ship- 
ment and fabrication. 

The castings are available in many forms which make 
possible the fabrication of thousands of diversified items 
with a minimum of machining and material loss, and 
these may be either stock designs or those specified by 
fabricators. Stock rods may be round, square, triangular, 
fluted or otherwise shaped for convenient use, varying 
from '/, in. to 51/4 in. in diameter, and are usually sup- 
plied in 20-in. lengths. Cylinders are ordinarily cast in 
10-in. lengths with outside diameters ranging from 1 in. 
to 8’7/s in. These may be of any specified outside con- 
tour such as round, square, fluted, etc., and cored with 
one or a multiple of holes from end to end, to facilitate 
machining operations. Such cored cylinders are used in 
the production of belt buckles and slides, bracelets, rings 
and other costume jewelry, as well as for washers and 
bushings used industrially. Castings in the form of 
letters of the alphabet, which are used in sign making 
and advertising displays, afford an interesting example 
of the utility of cylinder forms. These are gast with a 
single core for the letter ‘‘O,"’ a double core for the letter 
‘‘B’’ and open end cores for the letters ‘‘M,"’ “W,” 
‘*S,"" etc. Sliced to the desired thickness, the slices form 
finished letters which with a minimum of polishing are 
ready to be mounted in frames or holders for use. 

The lead molds for casting rods and cylinders are 





formed by dipping master steel patterns into molten lead. 
The lead ‘‘freezes’’ around the steel and is stripped off 
giving a negative mold. These lead molds are arranged 
in racks for convenient transportation about the plant 
and are used but once, after which they are re-melted. 
A recent innovation in casting small round shapes has 
been the use of glass molds, which in themselves are ex- 
tremely thin. They are filled with liquid resin—which 
may be poured at a low enough temperature so that it 
doesn't affect the thinnest glass—cured in the usual man- 
ner and subsequently the glass mold or shell is easily 
broken away leaving a surface on the plastic as smooth as 
the glass itself, so that no polishing of any kind is re- 
quired. Practically any shape could be molded in glass 
if it were not for the definite limitation of cost. The 
glass molds currently used are standard items, which are 
produced by the hundreds of millions in automatic glass 
blowing machines. The volume of these is so tremen- 
dous that the price is relatively low and within the means 
of the fabricator. Special sizes or any shape not covered 
by standard shapes would require special steel dies for 
blowing the glass, and then because the runs would be 
relatively small, the cost of the glass mold would 
amount to more than the material and labor saved. 
Consequently, it is more feasible to turn such objects 
from solid rod stock. 

Sheets of cast phenolic are made by pouring liquid 
resin into a large tin box which is rolled into the vul- 
canizer and allowed to remain until the resin is brought 
to a point of cure where it has the consistency and clas- 
ticity of rubber. The block is then removed from the 
vulcanizer and sliced into sheets of desired thickness by 
means of a hydraulic knife. As the sheets curl off the knife 
they are piled one on top of the other, separated only by 
wax paper, and a heavy weight is placed on top to pre- 
vent warping. The stack of sheets is returned to the 
vulcanizer for additional curing which is completed in 
approximately ten days. Cut sheets have a frosted ap- 
pearance and must, therefore, be polished by the fabri- 
cator to restore their natural luster and beauty. Fully 
polished sheets can be made by pouring liquid resin be- 
tween plates of glass set in a (Continued on page 57) 
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CELLULOSE ACETATE PLASTICS 


by BJORN ANDERSEN 


CELLULOSE ACETATE PLASTICS HAVE SHOWN A 
tremendous growth during the past few years, the annual 
percentage increase being greater than for any other com- 
mercial plastic. Still this is only the beginning. It does 
not require much vision, to picture a far greater future 
for cellulose acetate plastics, when one has a full appre- 
ciation of their unique properties and versatility. 

The world’s first plastic, Celluloid, is said to have had 
more than 25,000 different types of applications. We are 
all familiar with many of its uses. Cellulose acetate is 
the ester of cellulose and acetic acid while Celluloid is a 
pyroxylin plastic in which the main ingredient is cellu- 
lose nitrate, the ester of cellulose and nitric acid. You 
conclude, therefore, that these two plastics belong to the 
same family, and you are right. Only cellulose acetate 
is of the new generation. It has inherited all the good 
properties of the old “‘granddaddy"’ without inheriting 
undesirable ones. In addition it has other pfoperties, 
permitting a much wider utilization than the pyroxylin 
plastics ever could enjoy. We may, therefore, see cellu- 
lose acetate plastics replace the “‘25,000 applications"’ of 
pyroxylin plastics. In a large measure this has already 
been accomplished with more satisfactory results. 

Let us look over the main virtues of cellulose acetate 
plastic which we might list as follows: 


r. It is almost as clear as glass and will transmit 80 to 
‘go percent of the visible light in a sheet '/s in. thick. 

2. It has very good light stability and one year’s out- 
side exposure to sun and weather in our climate will 
leave its color practically unchanged. 

3. It can be given any color desired, in transparent, 
translucent or opaque, and from the softest pastel to 
the brilliant hues. 

4. It is truly thermoplastic and can be readily shaped, 
formed or molded by any known methods. 

5. If ic burns, it burns only slowly and is less of a fire 
hazard than the newspaper and furniture in your 
home. 

6. It is exceptionally strong and tough and will with- 
stand great impacts without breaking and splinter- 
ing. 

7. Cellulose acetate plastic has a high dielectric strength 
and a fair power factor. It is an exceptionally de- 
sirable insulating material for many electrical appli- 
cations. 

8. It retains a high polish, can easily be kept clean and 
is not spotted by grease, mineral oils and fats. 


The actual physical data for cellulose acetate plastics 
are given in the Plastics Properties Chart and will 
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not be repeated here. But I do want to clarify item 6, 
since there seems to be a general misconception of the 
term—"‘Strength or Toughness’’ when applied to plastics. 

Very often you hear the statement that such and such 
a product is very strong and tough since it has a high 
tensile strength. This is not so. Tensile strength alone 
is not a measure for toughness. The tensile strength of 
plastics when determined at freezing temperature will be 
considerably higher than when measured at room tem- 
perature. But we are all familiar with the fact that a 
plastic product is more brittle and fragile or less ‘‘tough’’ 
at the low temperature in spite of the higher tensile 
strength it showed. Tensile strength alone, therefore, 
does not tell the story. Tensile strength and elongation 
must be considered together; either one is misleading 
when considered by itself. To clarify this statement it is 
necessary to have some idea of how the test is made and 
the significance of the values obtained. In a tensile ma- 
chine the test piece of the plastic product is clamped be- 
tween two jaws which are pulled apart until the sample 
breaks. The force separating the two jaws is increased 
at a steady rate, and the machine records the elongation 
of the sample for any given load until the test piece 
breaks. To get a better idea of what the tensile machine 
tells us, Fig. 1 illustrates three different tensile test 
curves, plotting the applied force against the elongation 
of the sample. Curve A represents a medium hard cellu- 
lose acetate plastic sheet formula, curve B a hard 
cellulose acetate plastic formula and for comparison we 
are showing curve C representing a commercial non- 
cellulosic plastic product. 

If we follow curve A from its starting point we find 
that the tensile machine shows us the percentage elonga- 
tion of the test piece for any given force. As we increase 
the force or load the elongation is increased also, until 
finally we reach the end of the curve. At this point the 


FIG. 1 
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2. Pottery lamp topped with nail head finish Lumarith in Cannes rust. 3. Cellulose acetate 
pens injection molded by H. P. & E. Day for Esterbrook Pen Manufacturing Co. 4. Toilet 
accessories molded of cellulose acetate. 5. Automobile hardware is available in colors that 
harmonize with upholstery and interior appointments (Photos courtesy Celluloid Corp.) 


test piece breaks, and the elongation and the force ap- 
plied have reached their maximum values. These values 
are referred to as ‘‘Percent Elongation’’ and ‘‘Tensile 
Strength”’ of the product tested. The first point to note 
in interpreting tensile data is that the tensile strength 
(load or force at break point) is not the true measure of 
the tendency of the test piece to break. To break the 
sample of the material we are testing, we not only have 
to exert a sufficient force on it, but that force must act 
through a sufficient distance on the sample. That is, you 
must do enough work to break the material. Work is de- 
fined in mechanics as force times the distance through 
which that force acts. If a force acts through a distance 
insufficient to supply the work necessary to break a 
sheet, the sheet remains intact. The work required to 
break the test piece is the important factor in determin- 
ing the material's ability to stand abuse, and is the true 
measure for ‘‘toughness."’ 

If we again look at Fig. 1, we find, that we can cal- 
culate from the tensile test curves this work which is the 
most important value obtained from this test, Look at 
curves A, B and C representing three different samples. 
If we draw a line from the end point of each curve per- 


pendicular on the base line, the law of mechanics tells 
us that the work expended to break the respective 
samples is proportional to the area encompassed by the 
tensile curve, the base line and the perpendicular from the 
end of the curve to the base line. In the case of material 
A Fig. 1 shows this area shaded. To simplify the de- 
termination of ‘‘the work’’ when we krow the tensile 
curve, we can make an approximation of it by multiply- 
ing the tensile strength (load at break point in kg. per 
sq. mm.) by the elongation at break (in percent) and call 
it tensile product. The importance of this value may be 
illustrated by comparing the properties of the cellulose 
acetate plastic A and of the resin represented by curve C 

The tensile product of A, we note, 1s about 250 and of the 
product C is practically zero. To see what this means in 
terms of a practical breakage test, take strips of each 
material, say 1 in. by 6 in., and support them at each end 
an inch above the surface of the table. On striking them 
in the center with the fist, C will break even if '/s in. 
thick, while the cellulose acetate plastic A will nor. 
Due to the high ¢ensile product of A there is not enough 
work put into it by our blow to break it.—Several other 
plastics will show tensile curves (Continued on page 69) 


OCTOBER 1937 21 





eed 





- 
2S ape 9 


~ hea ww 


ee ee eee 
Seti hie on 


= a 


COUMARONE-INDENE, A THERMOPLASTIC RESIN 


by JOHN A. KENNEY 





THE COUMARONE-INDENE RESINS WERE AMONG 
the firse—if not actually the first—synthetic thermo- 
plastic resins to achieve commercial importance in the 
United States. Since their introduction the utilization 
of the resins has steadily increased in ever widening fields. 
An impressive record for a new and growing industry 
was made in 1936 when about 38,000,000 square feet of 
mastic floor tile were laid in various buildings in the 
United States. This is interesting not only because 
of its growth but also because the mastic tile industry 
is based on the use of a thermoplastic binder. A large 
percentage of the binder in the lighter colored tile con- 
tains as a principal ingredient coumarone-indene resin 
which meets the rigid requirements of this field. 

The most important requirement is that it fulfill faith- 
fully the true definition of the thermoplastic in its be- 
havior toward heat.' It must be permanently heat fus- 
ible or softening and must harden again when cooled. 
It is also desirable that the resin have good resistance to 
water, acids and alkalies. Other uses necessitate other 
properties. High electrical resistance and low power 
factor under conditions of high humidity are important 
requisites. An advantageous characteristic is that of 
high decomposition temperature, or heat resistance. 

In many other plastic lines a suitable thermoplastic 
resin is required and, to receive consideration by the 
technologist, must have a combination of properties that 
are well understood and carefully standardized. Cou- 
marone-indene resins possess these qualities together with 
many other useful properties upon which is based their 
practical employment in diversified plastic products. 
Additional important characteristics worth considering 
include neutrality, resistance to alcohol and a wide 
range of compatibility with many other compounding 
materials. The range of melting points obtained in the 
coumarone-indene polymers is of vital interest to the for- 
mulator requiring a thermoplastic material. These 
resins are available in carefully standardized stages rang- 
ing from viscous and soft or plastic, through semi-hard 
to hard light colored grades. The average specific 
gtavity of the various grades is 1.08. A survey of the 
many industrial uses of coumarone-indene resins con- 
firms the salient fact that one of their most valuable 
functions is their ability to blend with other materials 
which makes possible new compounds with unique 
properties and added commercial value. 

Mastic floor tile as originally manufactured was based 
on the use of asphalt as a binder. It was apparent that 
extended use of this type flooring would be possible only 
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if a complete assortment of plain and variegated colors 
was available. With asphalt binder a subdued range of 
colors was possible only when a heavy complement of 
pigment was used. 

Coumarone-indene resin is particularly adapted for tile 
because it has low tinting power and makes possible the 
production of light colored tile. It permits the use of a 
minimum amount of color, which is the most expensive 
ingredient of the composition. The alkali resistance of 
this resin is important because the tile is often subjected 
in use to alkaline cleaners and, in sub-grade installations, 
to alkaline waters. Other important economies favor- 
ing the use of this thermoplastic resin are savings in 
production time, power costs and the reworking of scrap. 

To produce tile base, coumarone-indene resin is plas- 
ticized with various selected animal or vegetable pitches, 
or specially processed oils. In this manner a binder satis- 
factory in physical properties and light in color is ob- 
tained. The binder, the fibrous and granular mineral 
filler and the pigment are masticated on hot mixing rolls, 
or in heated internal mixers of the Banbury type. They 
are subsequently sheeted while hot through sheeting 
rolls. The sheets are then polished and cut into squares. 
The quality of the tile depends not only on the raw ma- 
terial but also on the technique of compounding. 

The qualities which make coumarone-indene resin 
valuable in the tile industry render it attractive as a 
binder in hot and in cold molded plastics. The chemical 
resistance, dielectric strength (approximately 1400 volts 
per mil) and wide compatibility have been additional 
features recommending its use in plastics. The value of 
this resin in the molding of commutator brushes and 
other molded electrical conducting carbons has been 
mentioned by McCoy.? Subsequent baking, first at low 
and then at very high temperatures, serves to carbonize 
the resin leaving a bonded conductor with its structure 
intact. Soft coumarone-indene resins, modified with 
similar thermoplastics, have found use as binder for 
metallic powders which are subsequently formed under 
pressure into magnetic cores of high permeability.* 

Preparation of molded insulation materials from a 
pulp of asbestos or other fibrous material and a solution 
of coumarone-indene resin with china wood oil in benzol 
has been disclosed. Pre-molding, expulsion of solvent 
and final hot molding and baking treatments have 
been employed.‘ In the field of cold molded plastics, 
coumarone-indene resin has proved of great value be- 
cause ofits stabiliry under heat, its facile blending with 
modifying materials and its (Continued on page 114) 
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a These ethylcellulose plastic moldings are made in molds built for and used 
on other plastic materials. This should give some indication of the adap- 
tability of the material (AIl photos courtesy Dow Chemical Co.) 





ETHYLCELLULOSE—A NEW PLASTIC 


by DONALD A. GIBB 


WHEN THE MOTHER OF A GENERATION OR SO 
ago undertook to administer a bit of correction to her 
erring son, many of us can remember that she used the 
old, wood-backed hair brush rather than the treasured 
ivory colored new one made of that novel stuff called 
““Celluloid."’ For, while Hyatt’s original work on this 
material was done many years earlier, the product was 
expensive at first, and goods made from it were for many 
years definitely in the deluxe class, and not to be risked in 
such strenuous service. 

The popularity and wide use of plastic products in 
their not too distant early days was restricted by a 
number of factors in addition to their high cost. Some 
of the more important factors were the lack of knowl- 
edge on the part of molders as to the technique of 
handling the materials; the primitive state of such tech- 


nique; the want of machinery for economical fabrica- 
tion; the monochromatic and drab character of the pub- 
lic taste, and inherent characteristics of the available 
materials themselves which unfitted them for wide use. 

It is only natural that as demand for plastics grew the 
cost declined, and the technique and facilities for their 
fabrication into useful and beautiful articles rapidly 
improved and increased. 

The character of the public taste also underwent a 
change along with, and in part because of, the develop- 
ment of plastics. Plastics ceased to be a substitute for, 
or an imitation of something else. Ivory gave way to 
color, first to color in the hands of the layman, then to 
color in the hands of the artist. The designer supple- 
mented the artist, and the public taste, largely through 
the influence of this new me- (Continued on page 112) 
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FURFURAL AS A CHEMURGIC PRODUCT 


by E. E. NOVOTNY 


FURFURAL, THE FIRST AND TODAY ONE OF THE 
most important truly chemurgic by-products, depends on 
the utilization of pentosan-containing cellulosic ma- 
terials of annual growth and at the present time utilizing 
a large tonnage of oat hulls. Ths chemical has been 
produced commercially since abou. 1920, has proved its 
industrial value and has shown that the demand is built 
up on the basis of sound commercial needs attributable to 
its exceptional and diverse utilizable qualifications. The 
almost inexhaustible annual growth of these cellulosic 
materials, the increasing requirements for this chemical 
and the fact that such increased use will directly or in- 
directly aid the farmer, provide a firm foundation for the 
utilization of more of this cellulosic waste, which means 
a direct increase in revenue for the farm, and the promo- 
tion of new lines of activity in industry. The outline of 
early production appears briefly in my previous article in 
Mopsrn Ptastics. ' 


Demand growing 


The diverse attributes of furfural, broadly stated in 
the preceding paragraph, would naturally be indicative 
of increased demand. It is evident that oat hulls cannot 
remain as the sole source of furfural and that increasing 
demand and such divergence of uses call for the utiliza- 
tion of other cellulosic materials of annual growth, like 
corn cobs, rice hulls, peanut shells, cotton seed bran and 
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bagasse fibers and liquors. The available supply is 
enormous, the production of furfural is simple and the 
yield is economically high, thus where a large scale 
accumulation of these waste products exists furfural 
should be produced cheaply. Tentative plans are now 
being made for the production of furfural from cotton 
seed bran and bagasse fiber liquors. The useful adapta- 
bility of furfural, however, is such that this production 
will hardly be offered to the general market, fulfilling a 
requirement within the industry itself. The broad gen- 
eral demand for furfural requires the utilization of other 
furfural-yielding materials and the conservation pro- 
gram calls for the utilization of all this cellulosic waste. 


The farmers’ aid 


It has been stated here that the farmer derives both 
direct and indirect returns from the utilization of furfural- 
producing cellulose and while direct benefits can be 
readily visualized, it is the indirect benefits which have 
been of greatest importance to him. Furfural has made 
possible the purchase of what otherwise would have 
been luxuries and which have become economies and 
necessities. Numerous mechanical and electrical acces- 
sories utilizable also by the farmer, either due to the use 
of furfural resin as a part of the product itself or the use 
of furfural or furfural resin in a method or as a means of 
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processing or as an accessory used by the producer of the 
part, are finding a place in the farmers’ economic cycle. 


Typical examples 


1. Furfural-phenol resins freeze—or as better known, 
set—to rigid infusibility when formed under heat and 
pressure to a product faithfully reproducing with exact- 
ness contours, dimensions and finish. The products are 
of great mechanical strength, high dielectric or electrical 
insulating properties, and are free from odor. Such 
products molded in various forms may be found in 
the automobile, the tractor and the motor. Even the in- 
candescent lamp utilizes a heat-setting cement which 
holds the brass ferrule tenaciously to the glass bulb. 
Indeed, there are many shapes and forms where furfural 
may clearly be recognized as having entered into the 
structure or portion of structure. It is to be expected 
that these furfural-phenol resins may enter only partially 
into a structure and still be readily evident as in the insu- 
lation in many of the radios in use on the farm. 

2. The super-clarified lubricating oils also used on the 
farm in internal combustion engines and otherwise de- 
pend upon furfural as a processing medium. This furfural 
is not a part of the oil which is purchased, but the fur- 
fural has been used as a clarifying medium to eliminate 
impurities and gum-forming substances which would do 
more harm than good as a lubricating medium, and for 
this purpose exceedingly large quantities of furfural are 
required annually. 

3. Mass production has made necessities of luxuries 
and has been applied in the manufacture of automobiles, 
tractors, electrical equipment, refrigerators, etc., and 
furfural has been a great contributor toward the achieve- 
ment of this program. Mass production indicates a con- 
veyor assembly line moving with synchronous regularity 
with each part assembling and functioning in a precise 
predetermined manner. However, ‘‘if’’ and ‘‘but’’ enter 
into this picture in that an endless flow of individual pre- 
cision parts are needed and these parts call for microdi- 
mensional accuracy without assembly tooling, peening 
and filing. Synthetic resins of furfural or including fur- 
fural were called upon to provide not only accurately 
molded parts but also a precision shaped abrasive wheel 
operating at tremendous speeds to produce or aid in the 
production of interchangeable parts available for mass 
production. These abrasive wheels are often formed in 
intricate shapes utilizing aluminous oxide or silicon car- 
bide, next in hardness to the diamond, and bonding these 
abrasive particles providing a host of sharp cutting 
faces, traveling at a peripheral speed of from two to three 
miles a minute. These precision tools with multiple 
cutting faces are not only used in the removal of metal 
to true dimensions, but are also utilized in the produc- 
tion of tools, jigs and dies forming a part of the mechani- 
cal assembly or forming parts one or more steps removed 
from the actual production parts which are needed for 
the assembly conveyor. 

4. Furfural and its derivatives added to road building 
materials provide a material of remarkable tensile 
strength and water resistance. Thus the by-product 





from farm waste can even be utilized in road building, 
showing the adaptability of this material for farm use.* 


Future farm program 


The future farm program calls for the concentration of 
furfural-yielding cellulosic materials in quantities suffi- 
cient to make furfural production economically advis- 
able. Furfural should be produced from materials which 
are now available in quantities at concentration points. 
With greater furfural production costs will be lowered 
and many new uses will be available. A program of this 
kind will make increased revenue for the farm and indi- 
rectly the increased use of furfural will aid in the manu- 
facture of industries’ innumerable parts. 


The chemists’ aid 


Furfural is classified by chemists as an aldehyde, but 
it is a most unusual aldehyde in several respects. The 
product is substantially anhydrous even in its commer- 
cial grades, it is most reactive and differs materially 
from other aldehydes in the diversity of products and 
uses into which it may enter. Furfural resinifies within 
itself, with certain phenols and even with certain annual 
growth products having phenolic (OH) groups. Fur- , 
fural also reacts with and provides useful resinous prod- 
ucts from the proteins which may also be of annual 
growth origin. Briefly, furfural is an excellent solvent, 
plasticizer, hardening agent and resin-forming reagent, 
providing lacquers, varnishes, impregnants, resins and 
molding compositions of very diverse characteristics. 
The production of furfural at low cost will make pos- 
sible the utilization of annual growth phenolic and pro- 
tein bodies, in turn rendering further income for the 
farmer. With furfural low enough in cost, sawdust* 
and other fibrous cellulosic materials may be utilized in 
the production of fabricated lumber of superior strength 
and weathering resistance. 


Furfural-pheno! resins 


While furfural-phenol resins have earned a well recog- 
nized position in the synthetic (Continued on page 74) 


(All photos courtesy Durite Plastics) 
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LIGNIN =PLASTICS 


by ROBERT M BOEHM 





LIGNIN IS ONE OF THE MOST ELUSIVE MATE- 
rials known. It has been impossible to isolate it in an 
unchanged condition and this has rendered its study 
very difficult, Lignin varies so markedly with different 
species and even with the location in a single tree that 
classification is impossible. It is normally described by 
the method used in isolating it, such as alkali lignin, 
Willstatter lignin, and the like, and none of these are 
unchanged as regards the lignin in the original wood. 
For purposes of convenience woody material may be 
roughly divided into cellulose, hemi-cellulose, lignin 
and extractives. The extractives vary widely in com- 
position and quantity between trees and other sources 
of lignocellulose, between hardwood and conifers, be- 
tween various trees of the same species and even in vari- 
ous parts of the same tree. An average coniferous wood 


1. Woods waste in Douglas fir logging. 
2. Sawdust pile at a Northern Wisconsin mill. 
(Photos courtesy Forest Products Laboratory) 
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freed of extractives will contain about fifty-five percent 
cellulose, thirty percent lignin and fifteen percent 
pentosans and hexosans. 

Cellulose is divided into two classes, alpha-cellulose, 
which is considered to be the true and undegraded type, 
and beta-cellulose. Hemicellulose comprises pento- 
sans and hexosans, the latter predominating in the 
conifers, and the former in the hard woods and annuals. 

In the manufacture of paper and cellulose derivatives, 
lignin is the unwanted stepchild. It is customarily re- 
moved as rapidly and painlessly as possible in an effort to 
secure the highest possible proportion of alpha-cellulose. 
In the cheaper grades of paper, a certain percentage of 
lignin is tolerated, but no effort is made to put it to work. 

In the development of a standard product in sheet 
form wherein wood chips are exploded under a steam 
pressure of 1000 Ibs. per sq. in., and the resultant 
fiber re-bonded under simultaneous application of high 
temperatures and pressures, it became apparent that the 
lignin played a very active part. Lignin may be consid- 
ered the binding agent in natural wood, and it is always 
present in greatest proportions where there is the greatest 
demand for mechanical strength in the tree. In the 
study of the bond secured in this pressed wood, it was 
apparent that in some manner we had secured a reactiva- 
tion of the bonding power of lignin and were securing the 
same bond, characterized by high dry strength and high 
wet strength, to that obtained in wood. 

It was further apparent that in these manipulations, 
the lignin passed through a stage of definite plasticity. 
This plasticity was most apparent in the presence of 
moisture, but further study disclosed a critical range of 
temperature where the plasticity was greatly enhanced 
even in the substantial absence of moisture. This natur- 
ally led to a study of this phenomenon and it was deter- 
mined that, by the heat treatment during explosion, a 
small proportion of the wood was converted to a dis- 
tinctly plastic body. By analysis, this was found to be 
considerably enriched in lignin, reduced in cellulose 
content and containing a resinous material in very high 
proportions. This resinous material is absent in the 
original wood, but there is evidence that it has been 
formed from the lignin fraction by depolymerization. 

This discovery led to a long and detailed study of the 
effects of high temperature hydrolysis of wood. Some 
idea of the complications involved may be secured from 
the face that the methods of analysis are largely em- 
pirical and that under these conditions, alpha-cellulose 
will change to beta-cellulose, to apparent lignin and to 
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3. W.H. Mason, examining samples of both Benaloid (uncured) and Benalite (cured) 
all-wood plastic. 4. Transition from wood to finished plastic showing intermediate steps 


of chips, heat-treated fiber and uncured plastic. 5. 
wood plastic. 6, 


water solubles, while the lignin will change by de- 
polymerization and also change chemically by acid 
hydrolysis, the acids being formed in situ. 

It was finally found that by carefully controlling the 
moisture content of the wood and the temperature and 
time of heat treatment above a certain critical figure, 
all of the wood could be converted to a predominantly 
plastic state which, when the water soluble end products 
were removed, could be molded to a homogeneous, prac- 
tically amorphous plastic. 

The time variable required in the heat treatment is so 
limited as to seem ridiculous to an industry operating 


Benalite is made in_ thicknesses from 


1000 pound rolls of the new all- 


.025 inch to 4 inches 


A variation 


on the basis of several hundred tons a day 
of one second is enough to cause the difference between 
failure and success and one-fourth second will produce 
very definite changes. When it is kept in mind that this 
time factor is dependent on at least half a dozen other 
variables, some idea of the complexity of the work may 
be derived. 

The heat treatment and explosion reduced the wood 
to partly fibrous and partly amorphous state. The 
fibrous portion enables the material to be formed on a 
paper machine into sheets of heavy, brown paper con- 
taining the non-fibrous portion (Continued on page 56) 


OCTOBER 1937 27 








METHYL METHACRYLATE RESIN 


by A. F. RANDOLPH 


POLYMETHYL METHACRYLATE, LE. POLYMER- 
ized methyl methacrylate, is one of a group of resin- 
ous bodies made by the polymerization of the various 
esters of alpha methacrylic acid. The chemistry of these 
esters, and of methyl methacrylate in particular, has al- 
teady been discussed in detail in this magazine.’ This 
group of polymerized esters includes viscous liquids such 
as polylaury! methacrylate, brittle solids such as poly- 
phenyl methacrylate, tough flexible solids such as poly- 
n-propyl methacrylate, and rather rigid tough solids. 

Of this last-named type, polymethyl methacrylate is 
outstandingly suitable for commercial production of plas- 
tics, not only because of its properties as a resin, but also 
because of the comparatively low cost and the favorable 
physical characteristics of the monomeric ester. 

The most obvious merit of this methyl methacrylate 
resin is its fine appearance. A block of the cast resin a 
foot thick is perfectly clear and colorless. The complete 
absence of haze and of color make it a resin of peculiar 
brilliance and beauty. But while emphasis is naturally 
placed upon the unique clearness and freedom from color 
of the pure resin, it will be evident that these same char- 
acteristics make it possible for the resin to be produced in 
colors of infinite variety. Unlike many plastic bases 
which possess natural and characteristic color, usually 
yellowish, which must be covered up and neutralized at 
the expense of the purity of the resulting hue, this resin 


contributes no degradation of the color of dyestuffs and 
pigments which may be incorporated into it and the re- 
sulting colored resins are of bright pure hues. The 
transparent resin, whether colorless or colored, is truly 
transparent. Translucent and opaque forms are also 
available. The translucent white is particularly at- 
tractive because of its purity of tone. And rods and 
tubes of pearly sheen are made in various colors. 

The properties of methyl methacrylate resin are tabu- 
lated in detail on the Plastics Properties Chart in this 
issue. Some of its more important characteristics war- 
rant special mention. 

Some of the polymerized esters of methacrylic acid are 
of too low a softening temperature to be generally useful 
as plastics, while others have softening temperatures so 
high as to cause real difficulties in molding. Methyl 
methacrylate resin, however, while having a softening 
temperature above those of most thermoplastic molding 
materials, can be compression molded at temperatures 
and pressures within the reasonable range available with 
standard equipment. For injection molding, and also in 
some cases for compression molding, the resin is plasti- 
cized to make it flow more readily. The unplasticized 
resin in cast form is not deformed by boiling water. 

Methyl methacrylate resin is lighter in weight than 
most of the other plastics, and correspondingly yields 
more articles, of given dimensions, per pound. Its 


Methyl methacrylate is clearer than optical glass, weighs half as much and is non-shatterable. It resists 8000 
pounds pressure per sq. in., can be cut, sawed, machined, tooled, molded or cast (Photos courtesy du Pont) 














specific gravity is 1.18-1.20, as compared with 1.35 for 
nitrocellulose plastics, about 1.30 for cellulose acetate 
plastics, 1.45-1.50 for urea-formaldehyde molding com- 
pounds and 1.35 for phenol-formaldehyde molding com- 
pounds with woodflour. Of the better known plastics, 
only polystyrene, with a specific gravity of about 1.05, 
is lighter in weight than this resin. 

The water absorption of the resin, in either cast or 
molded form, is negligible under ordinary conditions. 
Upon immersion in water for a period of seven days the 
resin absorbs less than o.5 percent of its weight of water. 
Because of this substantial inability to absorb moisture, 
articles of this resin are not subject to swelling, shrinkage 
or warpage with changes in atmospheric humidity. 
Furthermore, the processes of polymerization involved 
in preparing the resin in its commercial forms do not in- 
volve the use of volatile solvents, and the resin is corre- 
spondingly exempt from the shrinkage observed in some 
plastics as a result of the gradual evaporation of residues 
of volatile solvents. A fabricated article thus holds its 
dimensions and shape without change under ordinary 
conditions of service. 

In shock strength, as measured by the standard impact 
tester, molded methyl methacrylate resin rates with 
molded phenol-formaldehyde of the standard type. The 
pure resin transmits a large proportion of ultraviolet 
light, and is unaffected by prolonged exposure to sun- 
light. If ignited, the resin burns slowly. 

Methyl methacrylate resin is unaffected, at ordinary 
temperatures, by aqueous solutions of mineral salts, by 
aqueous solutions of alkalis up to about 50 percent, by 
concentrated hydrochloric acid or by 50 percent sulphuric 
acid. It is insoluble in straight-chain hydrocarbons, 
alcohols, ethers and the majority of fats, oils and waxes. 
The addition of plasticizer to the resin may in some cases 
slightly impair its resistance to solvents in which in its 
pure form it is completely insoluble. The resin is soluble 
in lower ketone and ester solvents and in mixtures of 
aromatic hydrocarbons with small amounts of alcohols. 

For purposes of fabrication, the resin has the advantage 
of being available in both turnery shapes and molding 
powder, and thus permitting a selection of the most eco- 
nomical method of fabrication for a given article. 

Being a thermoplastic material, it can be molded by 
the general technique already applied to cellulose acetate 
and other thermoplastics, and by either the compression 
or the injection method. For these purposes it is fur- 
nished in granular form, and in either pure or modified 
condition, as may be required for the job in hand. Spe- 
cial compositions are available for injection molding. 
The molding powders are regularly provided with an in- 
ternal mold lubricant, so that no soaping of molds or 
other special precautions need be taken to ensure the re- 
lease of molded articles from the molds. The molded 
articles reproduce the finish of the molds. 

For compression molding, the material is furnished in 
““‘hard”’ and “‘soft’’ grades, for which the best molding 
temperatures, as determined by a pyrometer in contact 
with the surface of the mold, are ordinarily from 300 to 
315 deg. F. and from 285 to 295 deg. F., respectively. 






















































Shaping and polishing Lucite in cast form. 
This material may be turned on an ordinary lathe 
and subsequently repolished to its original 
luster without affecting its optical transparency 


But, as in any molding work, the best temperature in a 
given case is ordinarily determined by actual trial 
Compression molding pressures will range from about 
1500 to about 5000 pounds per square inch of projected 
area, depending upon the type of material used and the 
shape, size and depth of the mold cavity. 
(Continued on page 60) 
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NITROCELLULOSE 


by J. M. DE BELL 


NITROCELLULOSE, THE HARDY PERENNIAL OF 
the plastics industry, experienced another eminently suc- 
cessful year in 1936, attaining production rates which 
surpassed the peak years of 1928 and 1929. It is esti- 
mated that 60,000,000 pounds of nitrocellulose were pro- 
duced,’ (exclusive of explosives) of which 20 percent 
were used in plastics; and the competition of the newer 
synthetic resins and other cellulose derivatives have 
served not so much to diminish the use of nitrocellulose 
as to increase the public interest in all thermoplastics. 

Commercial utilization of an enormous quantity of 
sheets, rods and tubes has been previously published in 
Mopern P astics;’ so that rather than duplicate this 
enumeration, this present article will deal with the his- 
torical and technical development of the product, to- 
gether with industrial trends which are becoming more 
pronounced at the time of writing. 


Nitrocellulose for plastics 


Nitrocellulose itself, although available in the middle 
of the preceding century, was much delayed in industrial 


1. Celluloid dial with metallic machine 
‘design. 2. Scuffless heels of Pyraheel 





applications on account of the lack of understanding of 
the chemistry of cellulose and the difficulty of nitrating 
under such conditions that the resulting product could 
be purified and achieve sufficient stability. These handi- 
caps, however, have long since been definitely overcome. 
From the chemical angle, Meyer & Mark® have shown 
that for chemical consideration the cellulose molecule 
can be considered an agglomeration of glucose residues 
of the structure shown as follows. 


CH 
H, P ‘ 
HO—C—CH CHOH 
| 
| 
O CHOH 
4 
CH 
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It, therefore, behaves like a clumsy trihydric alcohol; 
and the three hydroxyls are capable of the usual chemical 
transformation of this radical, although the complexity 
of the molecule makes reaction much more difficult than 
in the case of simpler homologues. The glucose residues 
ate strung together into much larger molecules; and the 
bigger these are, the higher the viscosity, shown below. 

When cellulose is treated with a mixture of nitric and 
sulphuric acids, nitration occurs on these alcoholic 
gtoups. Complete substitution to a tri-nitrate would 
give a product containing 14.16 percent nitrogen, but in 
practice the average hydroxyl substitution is only 
slightly over 2. Nitrocellulose for various uses has 
substitutions about as follows: 


HYDROXYL 

PERCENT N SUBSTITUTED 
Guncotton 13.2 2.7 
Smokeless powder 12.5 2.5 
Lacquer 12 2.2 
Plastic II 2.0 


It is interesting to observe (and apparently holds for 
the bulk of cellulose derivatives, both esters and ethers) 
that as the substitution increases the softening point of 
the product under heat decreases until a substitution 
between 2.0 and 2.4 is reached. Thereafter, the soften- 
ing point increases to the tri-substitution stage. Best 
plastic behavior is obtained at that substitution where the 
softening point under heat is low: in fact, most tri- 
substituted cellulose derivatives have no plastic proper- 
ties at all although they can be deposited as film from 
solution in suitable solvents. 
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Pyroxylin plastic 


Pyroxylin or nitrocellulose plastics date back to days 
when technical control was utterly absent and progress 
was made solely by cut and try experimentation. There- 
fore, it is not surprising that it was over ten years after 
the discovery of nitrocellulose before A. Parkes* pro- 
posed a crude type of plastic from nitrocellulose oils, 
camphor and copious draughts of solvent (1855-1866). 
Commercial application, however, dates from the work 
of the Hyatt Bros. in 1865-1869, and their discovery of 
the latent solvent powers of camphor for nitrocellulose, 
together with methods of working, which eliminated 
the bulk of the objectionable solvents. They realized for 
the first time that the great factors in the handling of 
thermoplastics are heat and pressure—and this in spite 
of the extreme heat sensibility of the product with which 
they were dealing. Their essential processes are the 
basis of the pyroxylin colloid industry of today. This 
consists in reducing nitrocellulose to a good plastic work- 
ing condition by first colloiding in heavy masticating 
mixers alcohol wet nitrocellulose, camphor, small 
amounts of modifying agents and solvents. When the 
mass is thoroughly colloided, it is filtered under high 
hydraulic pressure and then worked on slightly warm 
rolls until much of the solvent has been driven off. This 
also serves to complete colloiding, and at the same time 
coloring materials can be worked into the sheet. After 
rolling, the materials are baked for several hours at a 
warm temperature, in cakes which may weigh as much 
as five hundred pounds. The standard size of cake and 
sheet in the nitrocellulose plastic industry finishes to20in. 
by soinches. This baking operation not only serves to 
compact the plastic into a homogeneous mass, with com- 
paratively low solvent content, but it also eliminates 
bubbles. Following the baking operation, the plastic is 
placed on a sheeter which slices off sheets of any desired 
thickness. These still have enough solvent content so 
that it is necessary to season them for a period of a few 
days to several months, depending on the thickness of 
the sheet. 

Whereas other cellulose plastics lend themselves to 
forming with much less solvent and much higher tem- 
peratures, the very fact that nitrocellulose undergoes such 
a protracted treatment, also encourages the production 
of the multi-colored and infinite designs which make 
this plastic so attractive to the eye. Innumerable com- 
binations, imitations of other materials, pearl effects 
and the like, are obtained by taking different colored 
sheets, laying them up in various ways, re-baking and 
re-sheeting: this accounts for the tremendous leadership 
which nitrocellulose plastics have achieved in decorative 
fields such as tooth-brushes, fountain pens, toilet sets, 
wood heel covering, spectacles, pocket cutlery and simi- 
lar articles. 

It goes without saying that when the material is in 
the plastic condition, it can be handled not only as 
sheets, but can also be extruded from tubing machines 
to give rods and tubes which undergo analogous treat- 
ments. For toughness, available colors, available de- 
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3. Slabs ot nitrocellulose as they leave rolls. 
4. Nitrocellulose being discharged from 
masticator. (Photos courtesy Fiberloid Corp.) 


signs, water resistance and low costs, these materials 
are still outstanding. Wider application, will always be 
hampered by light instability and flammability. 


Lacquers and protective coats 


To this writer, plastics and the protective coat field 
are separated by practically nothing but a distinction in 
thickness. While it is true that plastic properties are 
not essential in most protective coats, nevertheless almost 
the same nitrocellulose appears in lacquers and has been 
responsible for some of the most interesting develop- 
ments in the chemical field. It was early recognized that 
nitrocellulose formed an admirable protective film but 
the high viscosity of its solutions forced a low solids 
content and, therefore, its use was distinctly uneco- 
nomical. Viscosity is merely a matter of molecule size, 
SO aS soon as technicians were successful in breaking 
down the big molecules to little molecules, without 
changing the chemical structure units, the use of nitro- 
celluiose in lacquers eliminated the older oil varnishes 
and enamels in many fields, notably motor cars. The 
reduction of viscosity can be effected in various ways, 
but the principal ones are by digestion at high tempera- 
ture and pressure, or by the use of cellulose which has 
itself been degraded before nitration. While low vis- 
cosity nitrocellulose solutions had been prepared for some 
time back, the du Pont Company was the first to make 
real industrial utilization of (Continued on page 120) 
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PHENOLIC RESIN PROGRESS 


by H. S$. SPENCER 








TO THE UNFAMILIAR, STEEL IS STEEL. TO THE 
manufacturer using steel, there are so many grades that 
his stock room has a color code system of marking each 
incoming lot for identification. For the steel men 
learned long ago much of alloys, and so today steel is 
made to meet specific conditions, as resistance to corro- 
sion, electrolysis, rust, wear, abrasion, etc. 

The same research and refinement that metallurgists 
had broughz to the steel mill, chemists have been ac- 
complishing with phenolic resins, generally classified as 
resinoids. Broadly, resinoids are divided into major 
groups, as molding compounds, clear or transparent ma- 
terials, laminated sheets, rods and tubes, heat-hardening 
liquid products, varnish lacquer and adhesives. 

These thermosetting plastics have made many ad- 
vances, but no single phenomenal development has been 
recently announced. Rather, the entire range of pheno- 
lic resin products has been extended and improved. 
Their scope has been enlarged. They more adequately 
meet the various conditions that confront them and thus 
make their adoption possible to many new fields. 


More and more in the manufacture of molding com- 
pounds has the industry moved away from a single ma- 
terial or a few materials, and today there are numerous 
variations and new materials created as a result of more 
extensive use and to meet new conditions. And so in- 
dustry has acknowledged phenolic molding compound as 
a structural material ranking with metal, ceramics, rub- 
ber and wood, warranting the consideration of engineers. 
For the materials possess inherent advantages and limita- 
tions, sufficiently distinct that they can stand alone, not 
as substitutes but as new and additional materials having 
a technical personality all their own, with an assort- 
ment of properties of varied and broad adaptability. 

Recent refinements have been developed with almost 
daily regularity by the extensive research staffs maintained 
by the larger manufacturers, as in the elimination of the 
fogging of film in the manufacture of cameras, resistance 
to water and deterioration through constant submersion 
in the manufacture of flush valve parts, resistance to 
abrasion, and so on through a list of widely assorted 
problems of product applications as they are met. 


Left: A typical low-loss application of four types of phenolic molded; radio capacitor frame, automo- 
tive distributor head, motor contact strip and frequency meter housing. Right: To prevent corrosion, 
Johnson outboard motors have phenolic ignition parts molded by Eclipse Molded Products 
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Among the recent advancements iu molding compound 
manufacture is the announcement made several months 
ago by one manufacturer, of an extra-strength material, 
the impact strength of which is about five times that of 
standard material. Also, there is the improvement of 
preforming qualities of this class of material. (Pre- 
forming or briquetting in molding speeds production and 
the handling of material.) 

The necessity more adequately to meet the require- 
ments of high frequency radio and electrical equipment 
called for improvement, and a special dielectric material 
was developed which cuts high frequency electrical 
losses. Another newly-found means of securing strength 
in certain parts exposed to severe impact or flexing, was 
the adoption of resin boards. These partly cured phe- 
nolic sheets when used in combination with ordinary 
molding compounds produced stronger parts than would 
the compound by itself. 

Certain types of moldings need ‘‘jumping’’ off of the 
molded piece to permit rapid removal from the mold, as 
with small protruding parts or the track in threaded 
pieces, forcing or “‘jumping’’ off is faster than disas- 
sembling the steel mold or turning the piece out through 
the threads. To meet this requirement a material of 
great plasticity which would harden and complete its 
function after removal from the mold was necessary. 
It required study and the development of a material of 
great elasticity for such applications. Another slight 
variation of the same problem of elasticity, but for a 
totally different purpose, was in the manufacture of 
automotive bumper shoes. Elasticity in the compound 
produced a better material to meet the bumping or abra- 
sive condition set up through the friction occasioned by 
the opening and shutting of doors over a long period of 
time, the resiliency of the material absorbing a propor- 
tion of the shock. 

A lower specific gravity than in normal materials per- 
mits more parts per pound of material used, providing a 
satisfactory material for certain limited uses. Another 
refinement was the elimination of bleeding or running of 
the color in finished parts where they came in contact 
with liquids, particularly as in the bottling of beverages 
where molded caps were used on containers. Again, 
compounds were improved so as to give faster cure, the 
increased use of automatic presses requiring it. The ma- 
terial manufacturer produced such a compound. Also 




























1. Interoffice communicating unit hes a Durez cabinet 
molded by Remler Co. 2. Electrically operated Zero Hour 
Bomb Co.'s bomb is a time controlled detonator for ex- 
ploding charges of nitroglycerin. Grey Bakelite encases the 
ignition system molded by Ingersen Mfg. Co. 3. Man-size 
advertising ash tray molded of Makelot. 4. Rough-service 
cable connectors, heavy-duty toggle switch handle and fire 
extinguisher cones molded from medium high impact material 


there has been a marked improvement in the manufacture 
of materials using asbestos fillers, so that the difficulty in 
molding these caused through sticking in the press has 
been eliminated. Materials are being produced today 
with a richer, higher luster and a more uniform texture 
in the appearance of the finished piece. Thus many re- 
finements have been made and an extended line of more 
diversified materials is made available. 

The manufacturer of resinoids must also be credited 
for his ability to keep pace with the rising prices of raw 
materials and the upward trend in the compensation of 
labor, as well as the additional burden of increased tax- 
ation. Yet improved manufacturing methods, by com- 
parison with 1932 as an example, permit turning out a 
100 percent increase of material in less factory space with 
equivalent but improved equipment over that of five 
years ago, and thus these manufacturers have been able 
to maintain the same sale price for their compounds. 

Manufacturers of phenolic plastics have fully realized 
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the shortcomings of their products and that the existing 
characteristics of their materials must be improved. 
They have worked to improve color, weight and strength, 
and real progress has been made, considerable of it within 
the past year. They have not hesitated to spend large 
sums of money to perfect their products, because they 
have always seen a very large ultimate market for phe- 
nolic compounds. 

Molders of these materials, as well as machinery manu- 
facturers have endeavored to keep pace. The spirit of 
the industry was well expressed by B. F. Conner, Man- 
ager of the Molding Division of Colt’s Patent Fire Arms 
Mfg. Company, speaking before the American Society of 
Mechanical Engineers: ‘We know that these answers 
cannot evade us for long. We are convinced now that 
the answers are within our grasp and we assure you that 
these commoners of the plastics group will do their share 
of the steering on that road that leads direct to our com- 
ing Plastics Age.”’ 

As industrialists have come to recognize phenolic 
molding compounds and plastics generally as structural 
materials, they too have found that there are many 
problems that these materials alone have been able to 
solve. Nothing heretofore tried has proved as successful 
as phenolic materials for thread guides, rollers and other 
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parts in the manufacture of silk thread and rayon, be- 
cause they are not affected by the acid baths used, do not 
discolor nor wear out, can be held to the fine accuracy 
required of such parts. They have been found superior 
in commutator parts, hair wave appliances. Nothing 
was ever found as satisfactory for radio tube bases both 
from a production angle and the elimination of noise in 
the tubes. Buttons made of other materials do not with- 
stand the dry cleaning process and pressing with hot irons 
as do these materials. Years ago they solved the prob- 
lem of automobile distributor heads. 

Phenolic resins brought to the electrical industry the 
practicability of molding in metal inserts and molding 
over metal, securing greater dielectric strength, elimi- 
nation of corrosion, high thermal resistance, higher re- 
sistance to the effects of sea air, acids, fumes and oil, 
elimination of painting. 

The advancement in the manufacture of phenolic plas- 
tics has in turn reacted in their broader acceptance by in- 
dustry, and progress was made in the use of plastics dur- 
ing the year in airplane applications. The United Air 
Liner line’s instruments are very nearly all now made of 
phenolic resinoids, replacing metal because of their 
lighter weight and greater functional advantages. These 
are different from many of the (Continued on page 102) 


Housings for telephone, vacuum cleaner and sewing me- 
chine treadle made from improved impact molded phenolic 
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by WILLIAM H. ADAMS, JR. 


IT Is NOW ALMOST FIVE YEARS SINCE THE IN- 
troduction into the United States of the molded phenolic 
resin product known as Haveg. The nature of the ma- 
terial, and its application to large scale corrosion resis- 
tant equipment in the chemical industry, has become, 
during this time, so well known that a detailed descrip- 
tion is hardly necessary. What Haveg is, and what it 
does, has been rather thoroughly covered in earlier 
articles in various publications.' It is the intention of 
this discussion to describe certain of the more recent de- 
velopments and applications of this material, and to 
point to trends in design. 

Very briefly, it is a molded material consisting of a 
mixture of a specially acid washed asbestos and a phenol- 
formaldehyde resin, which was originally developed in 
Germany in 1922. This composition gives strength and 
durability, together with a very good resistance to corro- 
sion, particularly acid corrosion. The process by which 
it is molded is unique, in that light inexpensive molds 
can be utilized. As a result, mold costs become negli- 
gible even on very large equipment. The material has 
been built in the form of tanks and other large size ap- 
paratus in dimensions running up to g ft. or even greater. 

The earlier applications of this material in this coun- 
try, which roughly paralleled the experience in Ger- 
many, were very largely in the chemical and textile 
fields. In both these fields, the major problem was the 
production of cylindrical and rectangular tanks, a few 
simple types of towers, vats and similar articles, which 
would have resistance to corrosive chemicals and acids. 
Not long after the development had been started in the 
United States, a series of new problems began to be evi- 
dent. These problems developed from the fact that the 
requirements of American industry were for larger size 
and more complicated equipment than had previously 
been experienced. 

One of the earliest problems, yet one of the most 
difficult to solve, proved to be the question of standardi- 
zation of sizes. In the manufacture of cylindrical and 
rectangular tanks, we early discovered that practically 
no two customers would require identical sizes. Now, 
while mold expense in the process is small, it is none the 
less a factor when only a single unit of a given size is 
required. The result was that the price of these items 
was rather higher than the inherent process warranted. 

On cylindrical tanks, this problem was met by pro- 
viding a series of standard molds from 12 in. in diameter 
up to 9 ft. in diameter. It was found that practically any 
depth of tank could be produced in these same molds 
with little or no change. It then became possible to 


1 See bibliography at end of article. 
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standardize on diameters, and since a sufficient number 
of standard sizes were selected, the standardization 
proved successful. We now almost never receive a call 
for non-standard diameters in cylindrical tanks. As a 
result, mold amortization figures have become almost 
non-existent and very reasonable prices now apply. 

On rectangular tanks, the problem was more complex. 
Since variation might be called for in the length, width 
or depth—any one, or all three at the same time—an 
almost infinite number of sizes were possible. This 
problem was finally also solved by standardization. 

Molds of an interchangeable nature were provided, 
buile in 6 in. steps, making it (Continued on page 118) 
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1. Haveg pickling tank, standard design, about 
10 ft. by 3 ft. by 3 ft. deep. 2. Installation 
of pipe and fittings showing method of connection 
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RUBBER-LIKE RESINS 


by DR. J. ©. PATRICK 








NOT LONG AGO THE PAPERS CARRIED THE 
story that Hitler had increased the import duty on rub- 
ber by almost 100 percent in order to spur German in- 
dustrialists to even greater efforts in making and using 
synthetic rubber. A little while back, the Soviet 
Government peremptorily announced that 50 percent 
of the entire Russian Vodka output would be ear- 
marked by the State for use in the manufacture of syn- 
thetic rubber. By and large it is safe to say that prac- 
tically every major European power, with the exception 
of Grear Britain and Holland, is today making a private, 
determined effort to establish within its borders produc- 
tion of synthetic rubber to equal the rubber demands of 
the country. 

In this country, the interest in and the application of 
rubber-like resins have been no less wide. However, 
whereas in Europe wholesale adoption is being pre- 
dicated upon national economic self-sufficiency, in 
America a more balanced progress in the use of rubber- 
like resins has come about through the careful evalua- 


1. Milling rubber-like resin to expel all water 
and liquid chemicals from it. The material pic- 
tured is termed ‘“‘synthetic rubber crude.” 
2. Impregnating these gloves with rubber-like 
resins increased their usefulness for workers in 
oil refineries (All photos courtesy Thiokol Corp.) 





tion of available types. And it may be said that the de- 
velopments that have taken place here during the past 
few years in the application of these materials have in- 
deed been impressive. 


Origin and types 


The history of the efforts of chemists to synthesize 
rubber began at least as far back as 1879. At that time 
G. Bouchardat definitely recognized isoprene as the 
parent hydrocarbon of rubber and demonstrated that the 
isoprene obtained from the destructive distillation of 
natural rubber could undergo polymerization to re-form 
a rubber-like solid. 

Manufacturers of rubber-like resins in both Germany 
and Russia are now producing butadiene rubbers (in Ger- 
many it is reported that about sixty tons a month are 
now available, although some estimators put the figure 
at one hundred and fifty tons). The interest in butadiene 
rubber received its first great impetus shortly after the 
World War due to the closely controlled supply of natural 
rubber and the fact that the cutting off of this supply to 
the Central Powers during the war had brought home 
keenly the fact that the properties of rubber make it 
indispensable. During the war about 2,500 tons of syn- 
thetic rubber were actually produced in Germany, but 
the quality was far from good. After the war, intensive 
research was carried on with the object of duplicating 
natural rubber, that being then considered the goal 
Gi. ¢., in the light of Bouchardat’s discovery). 

Practically all the work was therefore done on the 
butadienes and a close study was made of methods of 
polymerization. But it was not, however, until Math- 
ews in England, and Harries in Germany, discovered the 
great superiority of a metallic sodium catalyst that the 
production of the butadiene rubbers appeared practical. 

The properties of the butadiene rubbers are not as yet 
satisfactory. They are much more resistant to paraffins 
than natural rubber, but the high price and difficulties 
of processing make it improbable that they can compete 
in an unregulated market with the natural product 
which they so closely resemble. For this reason, the 
writer believes they will never attain commercial im- 
portance in America. 

Two rubber-like resins chiefly share the interest of 
Americans. One is a polymer of chloro-buradiene 
(2-chloro-1-3-butadiene) and is being widely applied in 
the United States. It shares with the straight butadiene 
polymers greatly improved resistance over natural rub- 
ber to lubricating oils and gasolines, but represents a 
distinct improvement over them in that it is processed 
without much difficulty. Like (Continued on page 80) 
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1. From the collection of shellac moldings the Indian Government is assembling 
2. Experimental moldings at Polytechnic Institute made from shellac molding powders 


SHELLAC: A GROWING FACTOR IN INDUSTRY 


by DR. WM. HOWLETT GARDNER 





SHELLAC LEADS ALL OTHER RESINS IN THE 
variety of uses for which it has been employed, and the 
diversity of other raw materials with which it has been 
combined. Besides the demand for shellac as a very fine 
varnish, the plastics industries in one form or another 
have always been numbered among the large consumers 
of this product, and in the last year its usefulness has 
increased in these and in other industrial fields. 

The relatively low price level which has persisted for 
shellac recently in contrast to the rise in price of some 
other raw materials has unquestionably contributed its 
part to the increased consumption and interest which 
exists in shellac at the present time. However, it is in- 
teresting to note in this connection that higher standards 
are being demanded by industries even at a slight price 
differential over older grades. The newer native grades 
of shellac which are practically free from orpiment and 
are low in insoluble matter are proving very popular. 
These grades were recently adopted by the United States 
Shellac Importers Association as a set of special stand- 
ards. New specifications issued by various industries 
demanded cleaner lac of a definite fluidity when melted. 


Shellac in the field of plastics 


It has always been very difficult in the absence of any 
accurate engineering survey to estimate what portion 
of the lac imported is actually used as a plastic resin. 
Many concerns such as those in the phonograph industry 
have employed it both as a plastic and as a finish in the 
manufacture of their products. It is impossible there- 
fore to classify or to differentiate its uses from available 


sales figures. We can, however, determine certain 
trends from specific increases in purchases and from the 
increased output of certain manufactured articles such 
as has taken place during the last few months. These 
trends certainly indicate a marked increase in the quan- 
tity of shellac used in the plastic industries at present. 

The increased consumption of shellac in the phono- 
gtaph industry has been truly phenomenal. It has even 
been predicted that more than 30,009,000 records will be 
sold during 1937. This is seven times the number sold 
in 1932 and more than half the records manufactured per 
annum during the years 1915-1917, the peak years of 
record consuinption, when it was estimated that from 
one-third to a half of the shellac imports were sold to 
phonograph manufacturers. It is also estimated that the 
larger part of this year’s business will be in records of 
classical music, which in part might explain the sudden 
increase in number of records sold, and would suggest 
that the public at large has again become interested in 
selecting their own programs for home entertainment. 
Certainly it is far in excess of any estimate which could 
be based alone upon the upward trend of business at the 
present time. The popularity of the radio injured the 
phonograph production in this country, but this never 
occurred abroad. ! 

The placing of contracts for large generators and other 
pieces of electrical equipment has also created an in- 
creased demand for shellac in the plastic field. Here 
large quantities of shellac are used in the manufacture of 
laminated paper insulators and in mica insulation prod- 
ucts. Shellac is used both as (Continued om page 116) 
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TRANSPARENT PHENOLIC MOLDING MATERIALS 


by DON MASSON 


EVER SINCE PHENOLIC PLASTICS WERE FIRST 
introduced there has been a demand for a transparent 
thermosetting phenolic molding material which could 
be molded in the conventional compression molds. In 
the early days of the industry materials of this type were 
developed, but their limitations, as compared with regu- 
lar opaque molding materials made with fillers, were so 
great that they did not prove commercially successful. 
For instance, these materials were extremely difficult 
to mold and upon exposure to light they would 
darken considerably. 

Through continued research, several types of trans- 
parent phenolic molding materials have been developed. 
Many of the limitations and disadvantages of the older 
materials have been overcome. Molded parts produced 
from these materials are extremely attractive due to their 
rich depth of color and transparency. 

There are so many varieties of plastic materials on the 
market today that the first questions one asks are, ‘‘Why, 
transparent or all-resin types of phenolic molding 
materials?’’ and ‘‘What properties do they have to justify 
their existence?’’ Following are a few of their unique 
and peculiar characteristics: 


Properties 
1t. Heat resistance 


Since the material is thermosetting, the molded parts 
do not soften or warp when subjected to heat. Parts 
have withstood temperatures up to 225 deg. F. over long 
periods of time with no particular ill effects. On short 
time test, parts have been subjected on some types to 
300 deg. F. with no ill effects. This heat resistant prop- 
erty is probably the greatest of all the advantages that 
this class of materials offers. 


2. Hardness 


The hardness of these materials can be varied over a 
wide range, depending upon the types. This property 
is exceedingly interesting when the material is considered 
for the following applications: traffic signal lights, 
tail light lenses in automobiles and any use where dust 
or other abrasive material is likely to come in contact 
with the product in use. 


3. Dielectric strength 


In general, these materials possess excellent dielectric 
properties, exceeded only by the styrols and polystyrols. 


1 and 2. Cosmetic jars produced in tortoise shell and ruby red transparent 
phenolic molding material. 3. Transparent amber instrument housings 
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4. Jigger cap molded by Terkelsen. 5. Ruby red furniture drawer pull molded from 
transparent phenolic. 6. Electric push button hoist control with transparent molded 


housing employed as a sales demonstrator. 7. Transparent 


Power factor, dielectric constant and hence power loss 
factor, are better on these materials than on any other 
class of transparent plastic molding materials except for 
the two just mentioned. 


ra Moldability 


These materials may be molded in regular production 
molds which have been used for producing general- 
purpose opaque phenolic materials, with few exceptions. 


5. Flammability 


While these materials will support combustion, they 
are relatively non-flammable. 

The following properties, which other plastic ma- 
terials possess to a greater or lesser degree, are also of in- 
terest in considering these new transparent phenolic 
molding materials. 


6. Dimensional stability and retention of definition 


Since these materials polymerize (thermoset) when 
molded, they possess, to a marked degree, the same 
character of dimensional stability and retention of defini- 
tion that is maintained by parts produced of general- 
purpose, cellulose-filled phenolic molding materials. 


7. Lightness in weight 


In general, they are about 7 percent lighter than gen- 
eral-purpose, cellulose-filled phenolic molding materials. 


8. Chemical resistance 


In general, they are extremely non-hygroscopic. One 
class approaches glass in freedom from odor. 





refrigerator handle 





In order to give some indication of the properties that 


are obtainable, the following tabulation furnishes ap- 
proximate average values: 


Standard Cellu- 


Transparent lose-Filled 
Physical Propertics* M/M Molding Mel. 
Shrinkage 0.011” per in 0.0075" per in 
Specific Gravity 1.27 1.36 
Tensile Strength 8,000 Ibs. per sq 7,000 Ibs. per sq 
in in 
Impact Strength (energy to 
break 20 fr. lbs 1.15 fr. Ibs 


Flexural Strength 16,000 Ibs. per sq. 10,000 Ibs. per sq 


if in 
Chemical! Properties 
Water Absorption cold) disk 
44/aX Vs 48 hrs 15% 60% 
Electrical Properties 


Power Factor 


60 cycles per sec O06 \ 
1,000 cycles per sec O4 13 
1,000,000 cycles per sec 019 05 
Volume Resistivity 7.5 X 10° 1.7 X 108 
megohm cms megohms cms. 
Dielectric Strength (step 
method 325 voles per mil. 350 voles per mil 
Dielectric Constant 
60 cycles per sec 5.5 1] 
1,000 cycles per sec. 5.0 7 
1,000,000 cycles per sec. 4.5 5.5 


* Note: The data given in this table were determined by A.S.T.M., 
or standard) tests of Bakelite BM-9131, using A.S.T.M. (or standard 
specimens. It cannot be assumed that pieces of a variety of shapes, 
molded under a variety of conditions, would, on test, possess the 


absolutely identical properties given (Continued on page 64) 
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The diversity in applications of urea resins is illustrated by this light reflector and 
two thermometers of Beetle and the reflector and rye syed handles at lower right 


which are of Plaskon. 


Translucence and brilliant color are characteristic of ureas 


UREA RESINS AND MOLDING COMPOUNDS 


by W. H. MacHALE 


IN ORDER TO APPRECIATE THE EFFECT UREA- 
formaldehyde resins and-molding materials have had 
on industry in general over the past year, it is necessary 
to examine certain of the unique properties inherent in 
these materials. It would be extremely difficult to 
point out any commercial use of this type plastic today 
without at the same time enumerating one or more of 
its properties as a reason for such use. Still further, 
any attempt to limit the broad outlines of furure applica- 
tions would be difficult because of the ready applicability 
of the fundamental resin to so many industrial uses. It 
may be readily seen from the following discussion in 
which properties are treated as reasons for use, that the 
application of urea-formaldehyde materials is still in its 
infancy and only the frame of the picture has been made. 

Urea resins and molding materials were introduced 
in this country but a few years ago. As new products, 
several of their novelty characteristics were exploited. 
Molded tableware and premiums formed the bulk of 
the business. Although at that time industry was re- 
trenching and was not enthusiastic to undertake new 
and fundamental developments, urea products slowly 
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began to gain recognition as practical and useful ma- 
terials. With improved business conditions, especially 
during the past twelve months, urea materials have made 
such progress that the present producing units are taxed 
to Capacity. 

In discussing urea materials, we should like to distin- 
guish between urea resins and urea molding materials. 
Urea-formaldehyde resin is the base of all urea products, 
and in combination with a ground cellulose filler, it 
becomes urea molding material. Urea molding ma- 
terials constitute the largest use of the resin, and are the 
most widely known and used form of the product on the 
basis of markets. 

Urea-formaldehyde resin is a colorless liquid which is 
fusible and partially soluble. This resin when subjected 
to temperatures of approximately 275 deg F. to 315 deg. 
F, undergoes a rapid chemical change which renders it 
insoluble, infusible, odorless, tasteless and generally 
chemically inert. The colors available in combination 
with the resin, or in combination with resin and filler 
as a molding powder, are unlimited, and constitute an 
integral part of the material. Color brilliancy, stability 











and purity are qualities inherent in the material and are 
limited only by the limitations of certain dyes or pig- 
ments. Because of active and successful research along 
these lines, the number of unstable colors is rapidly 
approaching zero. 

Urea resins are supplied in various forms for many and 
diversified applications. For example, urea resins in 
solution are used for the impregnation or coating of 
paper and fabrics, and in the formation of lacquers and 
enamels. Layers of paper, impregnated with the resin, 
when subjected to the combined action of heat and pres- 
sure, are formed into homogeneous laminated panels, in 
all desirable colors. 

Urea resins in solution are also used to serve as a stif- 
fening agent for fabrics, or to render them creaseproof. 
Urea resin is used in compounding cold setting cements, 
which produce a tough, durable, water resistant and 
odorless bond. 

Let us examine therefore what uses have been made 
of these unique properties over the past year. Our dis- 
cussion will deal first with the molded form of the prod- 
uct. We can assume that our readers understand that 
this form of the material is supplied as a powder or gran- 
ule, and is molded in the same dies and in much the 
same manner as are phenolic molding materials. 

The two markets or uses for urea molding materials 
which have shown the greatest development over the 
past twelve months are housings, such as radio cabinets, 
clock cases and instrument cases—and lighting applica- 
tions. The material's use for housings and cabinets 
was a natural result of certain inherent qualities in the 
product which offered manufacturers an excellent solu- 
tion to certain of their sales problems. The radio in- 
dustry, for example, has been competing for years on 
the basis of mechanical perfection, and had reached a 
point where competition was resolving itself into varia- 


Illuminated dial on Ford's V-8 is 
molded of translucent non-glare Plaskon 











tions of cabinet design. The urea material offered color, 
unlimited and permanent colors which were not a surface 
characteristic, but part of the material itself. This color 
sold radios, clocks and thermometers, not only by 
virtue of its greater display value in the retail outlet, but 
because of greater consumer recognition and apprecia- 
tion of color in the modern home. 

Radio manufacturers, recognizing the value inherent 
in the use of plastic cases, are now using or are building 
molds for some twenty-odd different type cabinets, rang- 
ing in size from the tiny three piece Emerson cabinet to 
the huge Pilot case, one of the largest one piece housings 
produced to date in this country. Naturally all produc- 
tion from these molds is not urea, but one representative 
molder claims that urea demands are averaging approxi- 
mately seventy percent of the total pieces produced. 

The housings for electric clocks, scales and timing de- 
vices offer considerable economies to the manufacturer 
in the matter of weight saving. Outstanding as an 
example of this point is the Toledo Scale housing, which 
is said to weigh seventy percent less than its metal 
counterpart, thereby affording savings in the way of 
shipping and handling costs. 

Not only are weight saving and color factors of im- 
portance to the manufacturer, the problem of assembly 
of the complete product is much more simple. There 
is no danger of chipped paint or veneer, or scratched sur- 
faces on the assembly line. The housing is molded into 
a complete product, ready for mounting. 

In view of the compound's natural adaptability to 
such uses as housings, it is believed essential that de- 
signers of such parts should familiarize themselves com- 
pletely with the properties and methods of molding urea 
products. Plastics, as a whole, are new products, and 
certain members of the group do not suffer from the 
limitations of natural materials formerly used for such 


Traveling case by Harriet Hubbard Ayer 
is fitted with molded Plaskon cosmetic jars 
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Helena Rubenstein created this com 
is molded of Beetle by Colt’s Patent Fire Arms Co. 


applications. The designer should recognize that urea 
molding compounds are molded, and as a result parts 
should be designed in such a way as to facilitate the 
most satisfactory flow and cure of the material in the 
mold. Designs should be so constructed as to permit 
even flow from thick section to thin section. Angles 
and corners should be constructed to permit the flow of 
material over a radius and not into a pocket or abrupt 
angle. Bosses and mounting points are frequently the 
cause of molding troubles and poor surface conditions, 
in that che normal vertical flow of material is impeded, 
resulting in flow lines and weakened sections at points 
where the part should be the strongest. 

Ie should be understood that urea materials cannot be 
merely compressed in the molding operation. Some flow 
is required to ensure cure and strength as well as finish. 
Since urea molding materials are used primarily because 
of their beauty, and since they, by their colorful and 
translucent appearance, show molding flaws more easily, 
more care is necessary than with the more opaque phe- 
nolic materials. 

It must be stated in no uncertain terms that a designer 
of any new application for urea molding materials should 
study thoroughly the material's characteristics and work 
in close contact with an experienced molder. Much 
grief can be eliminated if the molder is consulted regard- 
ing general design and application. The molder should 
in turn work as closely as possible with the raw ma- 
terial producer regarding the type material required, the 
plasticity or flow, and the desired service conditions. 
The development of the radio cabinet and housing ap- 
plications for urea products was not an overnight occur- 
rence; the process has been an evolutionary one, and has 
been made possible by accurate control of materials and 
a greater knowledge of the product's molding character- 
istics in the tool shop and molding shop. 

The second great development of the past year has 
been in the wider use of urea products for lighting ap- 
plications; this development is also the result of a 
recognition of certain properties in which the urea plastic 
is superior to other products. 

Urea moldings in their unpigmented form have un- 
usual qualities of light diffusion. Even through unusu- 
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t make-up kit which 


ally thin sections, it is difficult to see any glare of bulb. 

The illuminating engineer has several other important 
weapons at hand to exploit new ideas for lighting with 
this material. He has, first of all, a molded product 
which may be formed into many intricate and varied 
shapes without a corresponding increase in die cost. 
The engineer is assured of exact reproduction of these 
shapes, and is also assured of a duplication of his original 
color or light efficiency. 

Within any given design, there are several methods of 
altering light output, or the character of the light out- 
put. The color may be altered and held within ex- 
tremely narrow limits; the degree of light transmission 
and reflection may be varied over a wide range by chang- 
ing the formula of the material; decorations may be 
varied in many instances by the use of mold plugs or re- 
movable rings in the mold. 

Aside from the general features of construction men- 
tioned above, the designer has a new material with un- 
usual physical properties. Molded urea lighting re- 
flectors weigh about one-third to one-fifth as much as 
glass. This feature, combined with the great shock re- 
sisting and shatter-proof qualities of the material, fits 
it for many novel uses. The “‘pin-up’’ lamp, for ex- 
ample, which is hung on the wall, is made more prac- 
tical and efficient because of the addition of a light 
weight plastic reflector. Overhead reflectors of sizes 
ranging from twenty-one inches to twenty-six and one- 
half inches may now be mounted without danger and 
without the need for heavy supports, Cleaning these 
gteat basins is less hazardous—and if the bow] does fall, 
the danger of small cutting particles flying through the 
air or remaining underfoot is non-existent. 

The bridge lamp or floor lamp, using a plastic reflector, 
has a much lower center of gravity and is, consequently, 
more “‘tip-proof."’ In a home where children are at 
play, the use of such reflectors on floor lamps introduces 
an additional factor of safety. 

The illuminating engineer has made great progress 
over the past year with this new lighting material. The 
greatest developments have occurred in the production 
of large units and more readily adaptable forms. At the 
beginning of the last year, two urea reflectors of different 
design were introduced, measuring twenty-one inches in 
diameter. George Ainsworth of Ainsworth Lighting, 
Inc., developed a reflector on the Magna principle 
which can be used with bulbs up to one thousand watts. 
The Chase Brass and Copper Company added to its al- 
ready extensive line a twenty-one inch reflector, designed 
for use with a five-hundred-watt bulb. Very recently 
the Wakefield Brass Company developed a urea bow! 
measuring over twenty-six inches in diameter, which at 
the time was the largest plastic reflector produced in the 
United States. 

This leaning toward large reflectors indicates the lack 
of limitations which weight and form have on lighting 
development. These same points have led to another 
development in the field of lamp reflectors. Since the 
liluminating Engineering Society popularized scientific 
lighting for the home and (Continued on page 84) 

















VINYL RESINS 


by GEORGE C. MILLER 


VINYL RESIN PLASTICS IS AN OLD TERM TO THE 
chemist perhaps, but a relatively new and increasingly 
important one to industry. Some of these materials 
have been known for a hundred years or more, but it is 
only within the past few years that steps have been 
taken to produce them in quantity. These resins have 
become available commercially due to intensive re- 
search on production of base materials and means of con- 
verting such base materials into products of controlled 
quality at a reasonable cost. 

Vinyl resins are polymerization products, the now 
generally accepted theory being that the polymers are 
formed by self addition of the monomer to form a long 
chain molecule, the length of which is determined by 
the reaction conditions. The properties of the resins 
depend on the monomer selected to start with, or the 
monomer ratio, if a copolymer is desired. Properties also 
depend on distribution of high, low and intermediate 
polymers in the resin. It is therefore possible to produce 
vinyl resins with rather widely varying properties, to 
meet specific industrial needs. 

Vinyl resins are thermoplastic, that is, they do not 
undergo a chemical change under ordinary conditions of 
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forming or processing. The resins are molded under heat 
and pressure, and pieces so molded, as well as all flash 
and rejects, may be remolded just as readily as the origi- 
nal piece. 

These resins, in general, are clear, tough, odorless, 
tasteless, non-toxic, non-burning or slow burning 
They may be applied in solution, calendered, molded and 
extruded, with or without fillers and pigments 


Polystyrene 


Polystyrene is not a new resin, by any means, but its 
commercial development has necessarily been slow, due 
to the fact that until recently methods had not been de- 
veloped for production of the monomer on a commercial 
scale at a cost that would permit more than a few spe- 
cialty uses for the polymer. Effective methods for pro- 
ducing monomeric styrene commercially, as well as im- 
proved methods for producing the polymer in grades of 
uniform quality, have now been worked out. The resin 
is being produced in both Europe and this country, al- 
though domestic production is still somewhat limited 

Perhaps the most significant properties of polystyrene 


are its low power factor, and its practically zero water 


A variety of items are made from vinyl acetate-vinyl chloride copolymer such as 
records, beer can linings, slide rules, interliners for “‘starchless colors,” cloth, sun 
visors, and shoe toes. Poly vinyl acetate is used as the adhesive for sealing milk cartons 





CARBIDE & CARBON 








OO 


absorption. These remarkable properties make poly- 
styrene exceptionally well suited for radio frequency in- 
sulation, the resin being fully as good as fused quartz for 
this purpose, and definitely superior to any other resin 
thus far developed. 

The resin is supplied in granular form. It is colorless, 
tasteless and odorless, and has practically no cold flow 
at ordinary temperatures. It has excellent heat and light 
stability, and is resistant to moderately strong acids, 
alkalis and alcohols. The resin is soluble in chlorinated 
hydrocarbons, esters, dioxan and aromatic hydrocarbons, 
and is affected by aliphatic hydrocarbons and acetone. 
Plasticizers such as dibutyl phthalate, dibutoxyethyl 
phthalate, tricresyl phosphate may be used with poly- 
styrene. Of course the addition of plasticizers or fillers 
will affect the electrical properties of the material some- 
what. Polystyrene may be press molded, injection 
molded or extruded with standard equipment, and it 
may be readily polished or machined. 

Now that effective methods of production of both the 
monomer and the polymer have been worked out, the 
very desirable properties of polystyrene will undoubtedly 
result in the adoption of this resin for an increasing num- 
ber of industrial uses. Present price of the resin is 
higher than some of the other synthetics, due to limited 
production. Production facilities will be increased to 
keep pace with increasing demand, and prices should be 
reduced considerably as volume grows. Some physical 
properties are listed in the Plastics Properties Chart at 
the end of this section. 
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Dentures, telephone handsets, picture frames, steering wheels, clock 
cases and platters are only some of the uses made of Vinylite resin 


Poly vinyl chloride 


Vinyl chloride is polymerized in the presence of a 
catalyst to form poly vinyl chloride, which is produced 
in the form of a fine powder. Properties of this resin are 
influenced by conditions of polymerization, although 
perhaps to less extent than some of the other vinyl 
polymers. High polymer is soluble to but small degree 
in acetone, dioxan, chlorinated hydrocarbons, mesity] 
oxide, at room temperature, but may be dissolved readily 
by these materials, with the exception of acetone, at 
elevated temperatures. As the polymer size decreases, 
solubility increases, and softening point is lowered. 


The resin has a specific gravity of 1.4. The refractive 
index at 20 deg. C. is 1.544. It is odorless, tasteless, has 
a high degree of resistance to concentrated acids, alkalis 
and alcohols. Water absorption is practically nil, and 
the resin will not support combustion. The resin is 
somewhat cloudy, is rather brittle, and has too high a 
softening point to be worked on ordinary milling, 
calendering and molding equipment, unless plasticized. 

The plasticized resin, however, has found wide indus- 
trial acceptance for those applications requiring a resili- 
ent rubber-like material, where rubber fails to meet the 
conditions of service, the plasticized poly vinyl chloride 
being far superior to rubber in flexing life, resistance to 
sunlight, water, oxidation, acids and certain oils. The 
plasticized material may be milled, calendered, extruded, 
and molded with standard types of equipment, and is 
being widely used as extruded coatings on low voltage 








cables, coverings on various small friction rollers in tex- 
tile mills, and as sheet packing for many applications for 
which rubber is unsuited. It is also replacing glue- 
glycerine molds in the plaster casting industry. Other 
of the many industrial uses for the plasticized material 
are discussed by Brous and Semon. 


Poly vinyl acetate 


Poly vinyl acetate is produced by the polymerization of 
vinyl acetate in the presence of a catalyst. The resin is 
supplied commercially in the form of a granular powder 
of about 8 to 10 mesh. It is water white in color, odor- 
less, tasteless, non-toxic, and will burn slowly with a 
smoky flame. It is soluble in the lower molecular 
weight alcohols, ketones, esters, chlorinated and aro- 
matic hydrocarbons, and insoluble in water, aliphatic 
hydrocarbons, fats and waxes. A number of the phthal- 
ates, phosphates, tartrates and glycollates, are satisfac- 
tory plasticizers, for example, dibutyl phthalate, tri- 
cresyl phosphate (lindol), dibutoxyethyl phthalate 
(Kronisol), butyl phthalyl butyl glycollate (Santicizer 
B-16) and 3-GH. In proper solvent combination, the 
resin is compatible in all proportions with nitrocellulose, 
and to lesser degree with certain other natural and syn- 
thetic resins, such as shellac, elemi and ester gum, 
dammar and rosin. Some of the physical properties of 
this resin are listed in Table I. 


Taste I 


Specific Gravity 20° C. 1.191 

20° C. 

Approx. 5000 Ibs./sq. in. 
1.4665 @ 20°C. N 
1.4483 @ 80°C. D 
Slow Burning 


Tensile Strength 
Refractive Index 


Burning Rate 
Electrical Properties: 


a. Dielectric Strength (Approx.) 1000 V/mil in air @ 60 cycles 








b. Surface Resistance Infinity 
c. Dielectric Constant 30° C. 60° C. 
2.7 6.1 
d. Power Factor 0.025 (30° C.) 0.070 (60° C.) 
Aging Unaffected 


Light Stability 

Heat Stability 

Viscosity (Percent solids required 
to give a viscosity of 110 + 10 
centipoises @ 20° C. in methyl 
isobutyl ketone) 

Initial Heat Distortion Point 
(A.S.T.M.) 

Heat Sealing Temperatures 


Water Absorption (A.S.T.M.) 


Water Immersion 


Uses 


Unaffected by direct sunlight 

Unaffected at 200° C. 1 hr 

Resin AYAA—27!/2% Solids 

Resin AYAF—21% Solids 

Resin AYAT—18% Solids 

Approx. 38° C. for all above 
grades 

AYAA—Approx. 105° C. 

AYAF—Approx. 130° C. 

AYAT—Approx. 150° C. 

2% in 144 hours. Increases on 
longer immersion 

Swells, becomes leathery and pli- 
able when large amount of water 
has been absorbed. Surface un- 
affected after drying. 


Poly vinyl acetate, without filler, becomes very tacky 
at temperatures of 200 deg. F. or over, and adheres 


strongly to almost any surface it is pressed against while 





hot. It forms a strong,.tough bond when cool, and is 
being used extensively as a thermoplastic adhesive for 
fabric and paper. Its adhesive qualities, coupled with 
the lack of color, odor or taste, make it ideally suited for 
the sealing of paper drinking cups and milk containers. 
It is also used for sealing of glass bricks, sealing metal 
foil to paper backing, as the binder for plastic wood, as 
the binder for various fillers for the molding of period 
reproductions, advertising signs and novelties, and as a 
coating on paper for non-aqueous gumming tape. 

The resin is usually applied in solution to the stock to 
be sealed, the solvent being evaporated by heating. 
However, in case a low viscosity resin is used, it may be 
applied as a hot melt, without the use of solvents. In 
either case the material may be applied to the stock by 
a roll, either across the full width of the stock, or 
printed in spots as required. The dry resin heat seals to 
itself or other surfaces easily at temperatures of 200 deg. 
F. to 250 deg. F. and moderate pressures. 

Solutions of the resin are also used as a cold adhesive 
for sealing of leather, clear cellulosic films, sealing of 
“tamper proof’’ bottles, and sealing of nitrocellulose 
sheet around wooden shoe heels. Since the resin is water 
white and has indefinite outdoor stability, and good ad- 
hesion, it is an excellent vehicle for metallic paints. It 
is also used extensively in the manufacture of plastic 
wood putty. 


Viny! acetate—aldehyde resins 


These resins are formed by replacing part of the acetate 
groups of poly vinyl acetate with an aldehyde. Proper- 
ties of the resin vary, according to the viscosity of the 
poly vinyl acetate used for conversion, as well as with 
the percentage replacement by the aldehyde. 

Acetaldehyde replacement resins are slightly yellow in 
color, are odorless, tasteless, and have excellent heat and 
light stability. As previously mentioned, the properties 
vary according to grade of poly vinyl acetate used, and 
percentage replacement by the aldehyde. In general, 
however, these resins have a 40 deg. C. to 50 deg. C. 
higher softening point than the poly vinyl acetate used 
as base material, and are considerably tougher and 
harder. Most grades are Continued on page 106) 


Miscellaneous extruded and 
molded shapes of Koroseal 



























MOLDING MATERIALS? 


by VIRGIL MEHARG 


AS THE YEARS HAVE PASSED SINCE THE EARLY 
development of plastic molding materials, greater im- 
portance has been assumed by the types of fillers em- 
ployed in their manufacture. Often, variations pro- 
vided by the choice of filler are very important, and a 
proper appreciation of these possibilities is a deciding 
factor in the selection of the correct molding material 
for a specific application. However, in spite of the im- 
proved mechanical and physical properties which filling 
agents impart to molding materials, the all-important 
ingredients are the resins which provide plastics with 
their distinctive characteristics. This might further 
be emphasized by the statement that in any proposed 
application of a molded plastic, the correct filler repre- 
sents one variable, but the possibilities in the resin rep- 
resent an almost infinite number of variables. 

Although thermosetting molded plastics have been 
in use for more than twenty-eight years and have thor- 
oughly proved their worth to industry, their continued 
development through sustained research is leading daily 
to new applications, and is furnishing solutions to 
problems which have hitherto been found impossible or 
impracticable in actual use. Continuous search for new 
filling materials together with improved resins and the 
new types of resins has resulted in plastic molding 
materials that can hardly be said to resemble their prede- 
cessors in appearance, physical or mechanical properties. 

Fillers were first employed in an effort to lower costs 
of molding material. This factor is still important, but 
it soon became evident that resin-filled molding mate- 
rials possessed particular advantages. These advantages 





WHY FILLERS IN THERMOSETTING 


may be briefly listed as follows: 


Greater speed of molding 

Closer tolerances obtainable in the molded 
piece 

(3) More constant strength characteristics 

(4) Special characteristics of the fillers, allowing 
the development of molded parts possessing 
these special properties to a marked extent 
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The first of these points is the prime reason for the 
rapid rise of the molding industry. It has allowed this 
industry to find for itself a place in present-day mass pro- 
duction methods. Molding time has been continually 
cut, with consequent saving in costs. Improvements in 
molding technique and increased speed of cure may fur- 
ther reduce operating cycles. 

The lower shrinkage of the molded piece has enabled 
the production of more intricate pieces, together with 
greater assurance that close tolerances can be held, 
both during and after the molding operation. When 
fillers are added to some types of plastic materials, their 
effect on physical properties is a mere dilution, resulting 
generally in loss of strength and other properties. In 
the case of the thermosetting phenol and urea resins, 
this most happily is not the case, particularly with 
fibrous fillers. Such fibrous fillers, at the worst, result 
in only slight loss in strength and, at best, greatly im- 
prove the molded piece. In addition, such filler-resin 
moldings show greater uniformity of strength properties; 
and the variations occasioned by slight changes in 
molding technique are greatly decreased. 


Figs. 1 and 2. Typical fillers used in thermosetting molding materials: fabric filler, cotton 
flock, shearings, alpha pulp, woodflour, long fiber asbestos, litharge, mica, short fiber asbestos 
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Fig. 3. Range of impact strength for five dif- 
ferent types of phenolic molding materials 


Fillers may be roughly divided into organic, carbon and 
mineral types. This, of course, does not refer to mate- 
rials which may be classified as pigments, since these are 
used in relatively small amounts. The two classifica- 
tions are given following, together with the principal 
raw materials. 


Organic fillers 
Cellulose derivatives, such as 
(a) Woodflour 
Cb) Cotton 
(c) Paper or pulp 
(d) Textile by-products 
Carbon fillers 
(a) Graphite 
(b) Carbon black 
Mineral fillers 
(1) Asbestos 
2) Mica 
3) Lead oxide 
4) Miscellaneous, as barytes, silicates, aluminates, 
zinc oxide, etc. 


*A number of these fillers are shéwn in Figs. 1 and 2. 

Of all these fillers, woodflour is not only the most 
widely used, but due to this long and wide use, has be- 
come the standard for comparison of properties in the 
phenolic type of molding materials. This filler is also 
used abroad for urea plastics, but in this country the 
preference has been for some more purified forms such as 
paper pulps. 

The reason for cellulose filler preference might be 
considered briefly. In effect, the purchaser of molded 


parts buys on a volume basis. The trade molder buys 
on a price-per-pound basis. The molded specific gravity, 
therefore, becomes of great importance from a cost 
In this respect, cellulose derivatives enjoy 


standpoint. 








This is well 


a marked advantage over mineral fillers. 
illustrated by the following figures which represent 
molded specific gravity of a few common fillers usually 


obtained in phenolic molded pieces. 


‘1) Woodflour—1 .36 
2) Cotton—1.36 
(3) Asbestos—2.0 
(4) Mica—1.g90 


Pieces molded from material containing high gravity 
filler are naturally also high in gravity. Thus, on a 
volume or piece basis, the mineral filled pieces are at a 


definite disadvantage. 
General purpose materials 


As stated previously, woodflour has become the 
standard for large volume production of phenolic mold- 
ing materials. This is due not only to its low molded 
specific gravity, but also to abundance at low cost, 
strength properties, good appearance, reasonably good 
electrical properties, as well as moisture resistance. 
In short, this filler represents a fair compromise of a 
great many properties. Although woodflour has at- 
tained large volume, and products containing it have 
properties which are now well known in a general 
way, developments in this line of materials have by no 
means stopped. Continued research may in time dis- 
place woodflour from its present preeminent position 
as a filling material. If so, it is likely to be some other 
cellulose filler, available in large volume at low cost, 
and enabling the manufacturer to raise the “‘over-all”’ 
properties as well. 


Special purpose molding materials made with 
special filers 


Within recent years, a variety of molded products 
and parts have appeared on the market which have been 
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designed to accentuate a particular property or combina- 
tion of properties. In this field, the various fillers, 
other than woodflour, have justified their use. 


Improved impact or shock resistance 


A whole series of molding materials, having greater 
impact resistance than woodflour-filled materials, have 
been developed within recent years. Using a standard 
test piece with molded-in notch, the energy to break a 
standard woodflour-filled molding material by Izod test 
will vary from 0.11 to 0.19 ft. Ibs. Such values are 
sufficiently high for most purposes, but breakage due to 
shock has often been the cause of failure in service. 
In these cases, it has actually been found less expensive 
to replace a woodflour-filled material, which would re- 
quite a heavy molded section, with a much thinner 
section produced from impact molding material. 

The range of such impact materials is from 0.20 to 2.0 
ft. Ibs. energy to break. For purposes of description, 
these impact- or shock-resistant materials may be clas- 
sified into four groups, i.c., improved impact, medium 
impact, medium-high impact and high impact. The 
typical uses to which impact materials of each type may 
be put are illustrated here. (See Fig. 3.) 

Fabric materials, which are used for high impact 
fillers, are by-products of the textile industry and in- 
clude clippings, shearings and the like. They owe their 
strength, not only to the inherent strength of the fiber, 


Fig. 4. Toy cap pistol produced from improved impact-resistant mold- 
ing materials containing cotton flock filler. Fig. 5. Resistance 
box drums produced from special low-cost molding material having a 
mica filler. (All photos except Fig. 17 courtesy Bakelite Corp.) 








but also to the fact that they are generally spun and 
woven. These spinning and weaving operations provide 
an interlacing, cross locking of the fillers, which gives 
greatly improved impact-resistance in the molded article. 

A somewhat lower range of impact molding materials 
is obtained by use of a paper base. In this case, the 
pulp fibers, in the process of manufacture on the paper 
or wet machine, acquire an interlocked structure, al- 
though such interlacing is not as complete as in the 
case of the woven textile products. Products from these 
paper-base fillers may produce products in the medium or 
medium-high impact range. 

Due to the length of fiber in the fillers, these materials, 
particularly in the high impact range, generally require 
slightly different handling in the molding operation. 
This is caused particularly by their bulky condition, 
which necessitates manual preforming before molding. 
Recent developments have, however, produced materials 
in the improved and medium impact ranges which are 
free of this difficulty, and they may be handled in prac- 
tically the same way as woodflour-filled materials. 

The recent use of impact materials for toys is exempli- 
fied by the cap pistol shown in Fig. 4. Made with 
improved impact material, this use marks the successful 
entrance into a field from which phenolic plastics were 
for the most part considered impractical. The fact that 
toys which must withstand considerable abuse can be 
successfully manufactured from molded plastics presages 
a host of other articles now made from metal, wood 
or other like materials. 

Although asbestos as a filler is used for its heat-re- 
sistance, long-fiber asbestos has been used for some years 
where a molding material of improved impact strength, 
combined with other properties such as heat resistance, 
is required. 


Improved electrical properties 


Fillers exert a marked effect on the electrical properties 
of a molded piece. For some years so-called *‘low-loss"’ 
materials have been finding increased favor for insula- 
tion and ignition parts. Mica has been found very 
useful for this purpose. Mineral fillers of this type show 
up particularly well at high frequencies. They also 
maintain their good electrical properties over a range of 
temperatures. This last factor is one often overlooked, 
but may easily result in failure if not fully considered. 
Recently, other mineral fillers of the silicate and alumi- 
mate type have been offered to the trade. Although 
their uses have not yet been extended, the future appears 
bright. Molding materials made with some of these 
fillers offer excellent electrical properties, along with 
improvements in the molding characteristics. 

As the result of research within the industry, it is 
now possible to furnish products particularly adapted to 
either high or low frequency uses or to constant losses at 
varying frequencies. These properties have proved 
particularly attractive to the radio, scientific instru- 
ment and automotive fields. One illustration of re- 
sistance box drums is shown in Fig. 5. Materials of 
low loss are likely also to be found good in dielectric 














fatigue, a property which has recently been considered 
of importance in automobile ignition systems. 


Hich-heat resistance 


Asbestos as a heat-resistant material is well recognized. 
It is therefore natural that it should be used where this 
property is particularly essential. The term _heat- 
resistance may be used to describe at least two, more or 
less unrelated, phenomena. In the first place, a molded 
piece may be required not to blister, crack or develop 
other defects upon being subjected to high heat. In the 
second place, it may be required to retain its properties 
on being subjected to high temperatures over extended 
periods of time, and in addition must not blister. 

Thus in the first class we find materials developed par- 
ticularly for resistance to blistering at high tempera- 
tures, such as ash tray molding materials (Fig. 6). 
Connectors for electric irons and other heater appli- 
ances are representative of the second class (Fig. 7). 
Another interesting application of this type of material 
is for the sealing wax engraving part shown in Fig. 8. 

The question of maximum temperature which a 
molded piece will withstand for long time periods has 
been the subject of considerable controversy. As the 
result of a long and extensive series of tests, the follow- 
ing facts have been found. Specially selected woodflour- 
filled molding materials will withstand 300 deg. F. 
without serious loss of strength properties. The highest 





heat-resistant materials available today will with- 
stand 475-500 deg. F. in the same test. Several inter- 
mediate materials, giving resistances between the above 
limits, have also been developed and may be employed 
with a savings in cost, if the application will permit. 
These materials are also used for cooking utensil han- 
dles and a wide variety of heating appliances 


High chemical resistance 


Although the resin exerts a marked protective effect 
on fillers, still the extent of attack of a chemical agent 
on a molded piece will vary to some extent with the 
filler. For purposes of this discussion, we may consider 
not only water or moisture, but also acids, caustics and 
organic solvents as chemical agents. 

Improved moisture resistance over woodflour-filled 
materials may be obtained by the use of mineral fillers. 
Unfortunately, in this respect the other property de- 
mands of the molded article usually dictate the use of a 
cellulose filler. In this case, cotton has shown some ad- 
vantage. The telephone handset (Fig. 9) is a good ex- 
ample of where a combination of moisture resistance 
of a special type (perspiration) and impact resistance is 
required and a material found to meet these requirements. 

The retention of good surface appearance after mold- 
ing and subsequent storage is often overlooked by the 
purchaser of molded parts. Surface retention, in many 
cases, is Closely connected with good moisture or water 
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DU PONT HAS SIX eeee 


AND OTHERS YET TO COME 


Made in sheets, rods, tubes and molding powders. In 


varying sizes, thicknesses, weights and granulations 


O ONE PLASTIC can meet all the va- 
N ried requirements of the thousands 
of products that are being made of plas- 
tics today. Du Pont has therefore devel- 
oped six different plastics, unexcelled in 
color, beauty and utility. Among these six 
plastics there is likely to be one that will 
fit your requirements exactly—give your 
product the new style, smartness, utility 
and salability you’ve been searching for. 


DECADES OF COLOR EXPERIENCE 
MAKE POSSIBLE THE BEAUTIFUL 
COLORS IN DUPONT PLASTICS 


If you’re looking for color, nowhere will 
you find a wider range or more beautiful 
colors than Du Pont offers. Naturally so 
—for Du Pont has along record of achieve- 
ment in the color field, in dyestuffs, in 
pigments for paint, paper and ink, in 
such famous finishes as “Duco” and 
“Dulux.” 

From this background of experience and 
achievement, Du Pont has been able to 


produce some of the loveliest colors ever 
seen in plastics. 


DU PONT RESEARCH FORECASTS 
THE PLASTICS OF THE FUTURE 


Plastics are products of chemistry and 
chemical research. It is natural, therefore, 
that Du Pont’s program for “Better things 
for better living . . . through chemistry” 
should place it in the forefront of this 
rapidly expanding industry. 

With the tremendous increase in the 
demand for plastics, new uses and new 
needs constantly appear. And in Du Pont 
laboratories, new and even better plastics 
are now being developed to meet these 
new needs as they come along. 

Our technical men are available to dis- 
cuss the possibilities of plastics in your 
business or industry. there may be 
there undoubtedly is—some way in which 
plastics can serve you. Why not bring 
your problems to us? Just write Du Pont, 
Arlington, N. J. 


@pi PLASTICS 


RE6.u.s. Pat. OFF 


Another contribution to Better Things for Better Living—Through Chemistry 


AMONG DU PONT’S LINE OF PLASTIC MATERIALS ARE: 


In sheets, rods and tubes. 

“Pyralin” cellulose nitrate plastic. Pliable, exceptionally 
tough, colorful, economical. In transparent, translucent, 
mottled, opaque and pearl effect. 

“Plastacele” cellulose acetate plastic. Slow burning, no 
odor or taste, low conductor of heat. Resists sunlight. Trans- 
parent, translucent, mottle and opaque colors. 

““Phenalin” cast phenolic resin. Non-inflammable. Resists 
action of ordinary alcohol and acids. High tensile and com- 
pressive strength. Free working. Polishes to a glowing luster. 

““Lucite’”’ methyl methacrylate thermo plastic resin, prop- 
erties- listed at right. 


For injection and pressure molding. 


**Plastacele’’ cellulose acetate molding powder for injection 
and compression molding. Produces products which are pli- 
able, lightweight and tough, of high impact strength, and prac- 
tically non-combustible. Low production costs are possible. 

“Lucite’’ methyl methacrylate molding powder, formerly 
trade marked “‘Pontalite,”’ newest of Du Pont plastics. Crys- 
tal-clear, flexible and non-shattering. Light in weight; clear 
as optical glass. Will not age or discolor when exposed to 
sunlight. Not affected by ordinary oils, acids, alcohol or 
alkalis. Can be worked practically by any process. 





resistance. This factor should be considered very closely 
for applications involving displays, or any other use 
where stress is to be given to appearance for customer 
appeal. Wherever possible, in such cases, advantage 
should be taken of mineral fillers with their inherently 
better properties as mentioned above. 

Another most difficult case of water resistance is found 
in products which must withstand repeated sterilizing 
in boiling water or steam. The nursing bottle closures, 
Fig. 10, ateexamples. Another application has recently 
been found in handles for medical and other scientific 
apparatus which must be similarly treated. 

For acid resistance, the cellulose fillers are, in general, 
reasonably good, particularly for weak acids. Even in 
the case of stronger acids, such as sulphuric, the spin- 
ning bucket, shown in Fig. 11, has proved its worth 
under long usage. The textile and allied fields present 
many problems involving chemical resistance, which are 
rapidly yielding to the continued research of the plastics 
industry. Individual tests are advisable for cach ap- 
plication, but recommendations can usually narrow the 
choice to a few materials. 

Mineral fillers, as asbestos, are better than cellulose 
for alkali resistance. Again, however, other considera- 
tions may change the choice. Organic solvents gener- 
ally show more effect upon the resinous portion of the 
molded piece, but the tendency of the filler to absorb a 
solvent may be serious. Thus with woodflour-filled 
materials, a solvent may extract ingredients from the 
wood which will impart objectionable odor or taste. 
In the closure field (Fig. 12), chemical resistance 
to a wide variety of products is necessary. With its 
growth in recent years this whole field has brought many 
problems which have required a large amount of in- 
vestigation. This has greatly increased knowledge of 
chemical resistance of molding materials to a wide range 
of products. Consequently, manufacturers today are not 
only employing molded plastic closures, but molded con- 
tainers as well. 


Light colors and light resistance 


The development of light colored, light-resistant mold- 
ing materials, particularly of the urea type, has led to a 
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survey of fillers, both for their initially light color and 
for light resistance. Many urea molding materials, 
fabricated with a woodflour filler, are sold abroad. 
This practice produces an opaque product of somewhat 
inferior light resistance. In this country, the vogue has 
been toward a translucent molding. For this purpose, 
woodflour is unsuitable and material manufacturers 
have turned to bleached pulps, which are very light in 
color and remain stable to light—conferring the 
desired translucent effect. It is particularly interesting 
to note that the urea resins attained no commer- 
cial significance until they were used with fillers. Thus, 
the credit due the filler in this type is even more marked 
than in the case of the phenolic molding materials. 

In the case of both resin types, constant attention to 
resins and fillers has led to extensive lines of colors 
which, according to the virtues or limitations of each, 
have found wide acceptance. 


Dimensional changes or tolerances 


The ability of the thermosetting molding materials 
to be quickly and accurately formed to shape is one prime 
reason for their use. The accuracy of this reproduction, 
as well as retention of these dimensions after the mold- 
ing, is not always thoroughly appreciated. Although 
space limitations do not permit an extended discussion 
of this subject, in cases where dimensional change is 
very important, the use of mineral fillers is advisable. 
These fillers, properly chosen, give less initial shrinkage 
and retain dimensions more accurately, particularly 
under varying humidity conditions. 


Friction or anti-friction properties 


The use of a variety of fillers bonded with phenolic 
resins to attain high friction is now a well established 
process of increasing importance in the manufacture of 
brake lining and clutch rings. Asbestos, carbon black 
and various inorganic fillers, such as barytes and zinc 
oxide, may be used. 

In addition, various organic fillers, as rubber dust, 
may be incorporated. Fillers for such purposes must be 
relatively good in heat resistance, due to the heat de- 
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A uniform, white, chemically pure product of 
increasing importance as a raw material to 
producers of quality resins and plasticizers. 


CHEMICAL SPECIFICATIONS 
Molecular Weight ae ie oe. we 


Ch te «se @ 08 | 1.42 at 28° Cc 

Meltingpoint. . ..... . .526°C 

Boiling point. . . 0 et See ee 

Solubility—Readily soluble i in bensene, hydro- 
carbons, acetone, ethyl ether and 
chloroform. 


A superior, pure white flake product specifically adapted 
for colorless resins. 


In addition, the following chemicals are now available in 
commercial quantities. 


Succinic Acid and Anhydride + Malic Acid + Fumaric 
Acid « Toxilic (Maleic) Acid. 





NATIONAL ANILINE AND CHEMICAL COMPANY, INC. 


BOw!ll: 


40 RECTOR STREET NEW YORK. nN. Y 
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veloped in the braking operation—hence, the use of 
inorganic and carbon fillers. 

In contrast to the high friction products, there is a 
variety of uses for low friction purposes. The molding 
of casters (Fig. 13) is one of the oldest applications; 
another of interest is the elevator dash pot. Still an- 
other recent development, which involves both low 
friction and improved impact resistance, has brought 
forth bumper shoes for automobile doors (Fig. 14). 
Molded bearings produced from low-friction materials 
have lately appeared on the market. Cellulose has 
satisfied the filler requirements in the case of bearings 
which are lubricated, but for non-lubricated surfaces 
the addition of graphite in the molding material has 
proved advantageous in many cases. 


Oder and taste 


In certain uses it has been erroneously supposed that 
resins, especially the phenolics, are wholly responsible 
for odor and taste in molded articles. This has not al- 
ways been true. Woodflour-filled products are par- 
ticularly subject to question on these points. However, 
in spite of the inherent difficulties in the use of this filler, 
intensive research in the last few years has provided a 
series of products designed to withstand a wide variety 
of uses. It will readily be understood that odor and 
taste are usually associated with chemical resistance 
to the solution under test. Therefore, it is advisable to 
test cach application, although, through experience, 
the choice can usually be confined to a few materials. 


Sound transmission and vibrational absorption 


The acoustical and sound absorption properties of 
molded compounds have recently received the attention 
which their importance warrants. Illustrations of such 
applications include musical instruments, voice trans- 
mission apparatus (Fig. 15), machine parts, such as 
silent gears and other parts designed for vibrational or 
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sound absorption. The inter-office transmitter and re- 
ceiver (Fig. 16) illustrates one application. Molded 
gears provide another example, although in this case 
other properties, such as strength characteristics, are 
also especially important. The recent advances in this 
field are such that molded plastics should find many new 
applications for acoustical equipment in the near future. 
Cellulose fillers have found preference in this field. 
Wide variations are possible, however, not only in 
different types of cellulose, but also between cellulose and 
mineral fillers. 


Light or spectra transmission or shielding 


Transmission, diffusion and absorption of ordinary 
light, ultra-violet, infra red and various emission spec- 
tra as X-ray are all angles of a general problem in which 
the molding material fillers play an important part. 
As a general rule, alchough not without exception, it 
may be said that fillers tend to absorb light of various 
wave lengths more than does the resin. 

In the case of the translucent urea moldings, the use of 
fillers to attain the desired transmission and diffusion 
effects is a good example (Fig. 17). Again, there 
have been developed molded X-ray shields which repre- 
sent a distinct advance (Fig. 18) and barium or lead 
salts, as barytes or litharge, are employed as fillers. 

It may confidently be predicted that with experience 
in the use of various resin types and fillers, a whole 
range of products of predetermined transmission quali- 
ties can be produced, and many of these have already 
been developed. In conclusion, the use of a variety of 
fillers has not only increased the usefulness of resins 
for general purposes, but, by careful selection of the filler, 
special properties may be stressed, thus fitting molded 
parts to a wide range of demands not otherwise possible. 


Manufacturers of these materials, with addresses and 
trade names, will be found in the Directory Section. 
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Time sells faster in attractive packages. That's why General Electric Company selected trans- 
lucent Fiberlon cases for these four popular models in its 1937 line. The beauty, versatility, and 
infinite color range of Fiberion, which is helping to sell these G. E. clocks, is available to any 
manufacturer in search of mounting sales. 

Fiberlon is a cast phenolic resin, from which these entire clock cases are economically cast 
in one piece. Fiberlon is also sold in sheets, rods and tubes. Write for details. 


THE FIBERLOID CORPORATION 


INDIAN ORCHARD, MASS. 
New York: Lincoln Bidg. Chicago: Daily News Bldg. 





(Continued from page 27) completely dispersed. This 
makes subsequent handling for curing in large sheets 
very easy and ensures excellent distribution of material. 
The fiber structure substantially disappears on curing. 
The material may also be prepared in powder form. 

The curing of a stack of about 150 sheets will produce 
a one inch slab. Molding conditions vary with thick- 
ness and plasticizer content and the variables of time, 
temperature and pressure are interrelated. The physical 
properties of the finished sheet are to some degree de- 
pendent on these variables. 

The plasticizer commonly used with this material is 
entirely moncompetitive in price. About 3 to 4 per- 
cent moisture is all that is required and this is present 
under normal atmospheric conditions. Where excep- 
tional dielectric properties are desired, it is possible to 
substitute other materials for this and cure bone dry, 
but where normal electrical properties are satisfactory, 
trace of moisture remaining after curing is not serious. 

In molding a piece one-eighth inch thick, about twenty 
uncured sheets are placed in the press and cured about 5 
minutes at 175 deg. C. and a pressure of 1500 lbs. per sq. 
inch. After the press is chilled, the piece is removed 
with accurately reproduced mold surfaces. A surface 
film of other resin, pigmented or clear, may be used if 
desired to secure various surface effects. 








The cured sheet has a specific gravity of about 1.43, 
a modulus of rupture of 15,000 to 20,000 Ibs. per sq. in. 
a modulus of elasticity of 1,500,000 Ibs. per sq. in. or 
mote and a water absorption of about 0.6 percent in 24 
hours, 0.9 percent in 48 hours, in one week and 5.0 per- 
cent in one month. It may be turned, punched, tapped, 
sawed or drilled, and has wide possible application in 
the decorative panel field, in automobile construction 
and elsewhere industrially. 

In the decorative panel field, any surface effects may 
be secured by lacquering a satin finish piece, by curing 
with surface pigments suspended in resin or by the use 
of specially prepared surface sheets. Embossed sur- 
faces, inlays and the like may be used. The finished 
panels may even be cut on the job with a sharp handsaw. 
With care it may be nailed rather close to the edge, al- 
though drilling is recommended. The reverse side may 
have a rough or offset surface for cementing or applying 
with mastic. ° 

In the automotive industry its beauty and low cost, 
combined with good mechanical properties offer many 
advantages. Exposed edges or openings can be sanded 
to natural black giving a uniform appearance. 

Industrially, the product should find many uses. 
Since its density is the same as the ultimate density of 
wood, it is non-compressible and this, together with its 
high water resistance and electrical properties, makes it a 
most attractive, low-cost plastic. 


Manufacturers of these materials, with addresses and 
trade names, will be found in the Directory Section. 
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CAST PHENOLIC RESINS 


(Continued from page 19) vertical position. Sheets so 
cast acquire the same lustrous, smooth finish as the glass. 

More than five and a half million pounds of these cast 
resins produced during the current year have been con- 
verted into colorful, novel, saleable consumer products, 
and their continued penetration into broader ranges of 
application is due in great measure to their desirable 
properties and easy-working characteristics. As de- 
livered to the fabricator, they are seasoned and ready for 
immediate use; their color is uniform throughout any 
thickness; they are practically unbreakable for commer- 
cial purposes and have a high tensile as well as dielectric 
strength; are non-inflammable, odorless, tasteless, mois- 
tureproof and highly resistant to alcohol, oils and com- 
mon acids. The cast forms need no special machinery 
to be shaped into finished products, for the same tools, 
equipment and technique employed in working wood or 
soft metal are all that is necessary. Dull surfaces oc- 
casioned by machining are easily and simply polished 
to restore the natural brilliance and depth of color 
inherent in the material. 

The jewel-like tones and splendid tactile qualities— 
never hot or cold to the touch—have a special appeal to 
women which undoubtedly accounts for the whole- 
hearted manner in which fashion authorities have en- 
dorsed cast resins for high style accessories. Then, too, 
changing style trends can readily be met with color as 
well as form, for designs may be altered or entirely re- 
vised without appreciable effort on the part of the manu- 
facturer. As a matter of fact, approximately 40 to 45 
percent of the cast resin production is absorbed by the 
button industry, and another 7 to g percent appears in 
the form of costume jewelry. Buttons so fabricated be- 
come endowed with a higher service than mere fasten- 
ings, for like a piece of jewelry or brooch, they comple- 
ment a frock and give it an individual touch. Costume 
jewelry in the form of bracelets, rings, brooches, ear- 
rings, clips, etc., are delicately carved, hand-painted or 
otherwise designed to conform with the current mode as 
are buckles, millinery and shoe ornaments, umbrella 
handles, bag tops, cigaret cases, vanity Cases, etc. 

These versatile materials are familiar in the home 
where they appear in profusion serving as cutlery han- 
dies, brush handles, toilet articles, door knobs, drawer 
pulls, electrical fittings, decorative shade and lamp pulls, 
ornaments on curtain rods, napkin rings, handles for 
toasters and percolators, furniture trim, picture frames, 
louvres for modern lighting fixtures, refrigerator fittings 
and as color accent on metal lamps. 

Men, too, approve these colorful plastics and make 
generous use of them as razor handles, desk sets, pipe 
stems, cigaret holders, cane handles, yacht hardware 
trim, dice, chessmen, poker chips, ash trays, reel plates, 
fishing lures, gear shift lever knobs, automobile control 
buttons, cigaret lighters, radiator ornaments and a host 
of other accessories too numerous to mention here. How- 
ever, these few examples serve to suggest the unlimited 
possibilities offered prospective users of cast resins. 





Advertising signs attain new interest and durability When lami- 
nated with translucent phenolic resins as do the radio tuning dials 
shown at the bottom of this illustration. Laminated by Continen- 
tal Diamond Fibre Co. with resins supplied by the Catalin Corp. 


In most instances, cast phenolics are fabricated in the 
purchaser's own shop but sometimes the user is not 
equipped to do the actual work and must depend upon 
fabricators who specialize in shaping the materials for 
others. Such fabricators, recommended as competent 
and dependable by cast phenolic producers, are located 
in almost every large industrial center in the country. 

Although not strictly cast resins, other forms of ma- 
terial made from the same ingredients through practically 
the same process have been added to the cast phenolic 
family during the current year. Perhaps the most inter- 
esting of these is a new thermosetting phenolic molding 
powder which brings to the molding field the same broad 
range of colors available in cast forms. This new mold- 
ing powder inherits the same properties and character- 
istics of the cast resins—tesists heat and acids, is tasteless 
and odorless—and is to be had in transparent, translu- 
cent or opaque forms. 

Laboratories and research departments have been in- 
tensively developing other new forms of these materials 
which would be suitable for use as laminating adhesive 
and surfacing liquids. The field for such resins is very 
broad and it is, perhaps, in this direction that the great- 
est effort will be made in the coming year. Already, 
some laminating resins have been commercially perfected 
and are being used in the production of radio tuning 
dials, lamp shades, advertising signs and displays, and 
other similar products. 


Manufacturers of these materials, with addresses and 
trade names, will be found in the Directory Section. 
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OF MODERN PLASTICS 





| Catalin is manufactured in the largest and 
most modern plant of its kind, to meet the 
ff ; exacting requirements of a wide variety 
& ° i of industries. Through the enterprising 
| spirit and skill of a. competent staff of 
chemists and engineers, Catalin, as a 
material, has been developed from a purely 
laboratory experiment into a very vital 
and essential factor in the plastic industry. 
° 

Catalin is endowed with truly gem-like 
beauty...plus thoroughly practical properties 
which permit easy fabrication with standard 
factory equipment .. . and its superior elec- 
trical, chemical and physical characteristics 
> ee. : *: > have won for it universal recognition 
and success in many diversified industries*. 


*To interested manufacturers we will gladly furnish 


complete information and samples of Catalin on request. 


CATALIN CORPORATION 
ONE PARK AVENUE, NEW YORK, N.Y. 


Catalin is a registered trademark 
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METHYL METHACRYLATE RESIN 


(Continued from page 29) 

Semi-automatic molds, adequately cored for heating 
and cooling and properly mounted in the press, are pref- 
erable. Molds of semi-positive or positive type are de- 
sirable, and those of positive type can be operated satis- 
factorily in multiple, if proper provision is made in the 
form of vents to allow the escape of excess material so as 
to equalize the pressure on all of the cavities. 

Simple molds of flash type can be used with preforms 
cut from solid material and preheated before being in- 
troduced into the molds, but are generally unsatisfactory 
for the molding powder. But molds of flash type can 
often be used with the molding powder provided that 


Dramatic demonstration of the fluorescence of this 
amazing new plastic given recently before a meeting 
of the N. Y. Electrical Society. Lower photo 
shows comparative refractive qualities of methyl 
methacrylate (internally fractured) and quartz crystal 





































they are designed to exert a slight semi-positive effect at 
the time of final closure. The granular powder can be 
used also in molds of flash type provided with a top 
stripper or floating plate which seals the cut-off edges. 

A mold of proper type can be closed under high pres- 
sure, and the time of closing is dependent only on the 
rate of flow of the material. Effective heating of the 
mold and contents is prerequisite to a short molding 
cycle. If the molding compound has been thoroughly 
heated during the time required to close the mold, the 
chilling should be begun as soon as the closing is com- 
pleted, or even just prior to the instant of final closure. 
As with other thermoplastic molding compounds, no 
curing time is required. 

The resin is specially compounded for injection mold- 
ing. The general technique is the same as that for other 
thermoplastics. It is desirable that the gates or sprue- 
holes be of generous diameter down to the point of entry 
into the mold cavity proper. 

As a turnery product, methyl methacrylate resin is 
available in the forms of cast rods and tubes and of cast 
or molded sheets.. As a result of special methods of 
manufacture, cast rods and tubes can be made completely 
without taper, being of uniform diameter from end to 
end. This is of obvious advantage to the fabricator of 
turnery products, through eliminating the waste and the 
extra cost of machining which have been involved in 
handling the usual tapered turnery shapes. 

The resin in its pure unplasticized form is usually 
preferable to the plasticized resin for turnery purposes, 
because of superior hardness and higher softening tem- 
perature. The hardness of surface promotes the obtain- 
ing and retaining of a high polish, while not introducing 
difficulty in machining. 

Methyl methacrylate resin may be sawed quickly and 
cleanly, preferably with a hellow-ground saw with no 
set and lubricated with water. It may be sliced cleanly 
on an Oswego cutter or similar machine, provided that it 
is first softened by heating. 

In turning on a hand lathe, best results are obtained 
with a tool having a flat top and ground to an angle of 
about 55 degrees. For machine-turning a tool of the same 
type is recommended, set at an angle of 60 deg. with the 
spindle. At the preferred speed of about 65 feet per 
minute, and with a cutting field of about 0.010 inch per 
revolution, a very smocth finish can be obtained with a 
depth of cut of approximately 0.020 inch. In working 
the resin on automatic screw machines and on high-speed 
lathe or high-speed cutters, water or paraffin oil is de- 
sirably used as lubricant, and the material normally cuts 
clean without chatter marks. 

Articles fabricated from cast methyl methacrylate 
resin are finished and polished by the application of wet 
pumice and tripoli or rouge, on cloth buffing wheels. 


1 “Modern Plastics,” 14, November 1936, page 40, also Ind. Eng. Chem., 28, 
1160 (1936), Revue generale des matieres plastiques, 13, 115 (1937). 


Manufacturers of these materials, with addresses and 
trade names, will be found in the Directory Section. 
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STRENGTH 


An important property of Reilly Indur Molding 
Compounds is strength. In products whose artistic 
design is a feature, Indur permits faithful repro- 
duction of fine detail. In mechanical or electrical 
parts, strength makes for lightness and minimum 


bulk. 


Molders find Indur Molding Compounds easy 
to handle and finished jobs come cleanly from 


the mold with a high lustrous finish. 


Reilly Molding Compounds ‘can serve you to 
better advantage .. . send for samples or we 


will be pleased to have our representative call. 


OCTOBER 1937 
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NJECTION-MOLDED TENITE has become big 
news to industry at large. Manufacturers in 
many different fields are finding that their prod- 
ucts can be injection-molded of Tenite, in whole 
or in part, more economically than they can be 
made in any other material. 


That the Tenite injection process offers sound 
manufacturing economies is obvious from its 
adoption by molders of important parts for prac- 
tically all motor cars—for leading makes of 
radios, refrigerators, building hardware, office 


equipment, sporting goods, novelties and toys. 





Photographed above are a few typical injected- 
Tenite products—in the form of castings from 
single- or multiple-cavity molds. Detached from 
the gate and runner scrap (which is re-used), the 
products are complete, or ready for assembly, 
with little or no finishing. 

In addition to the simple types of casting shown 
here, the injection-molding principle has been 
extended to the casting of Tenite directly around 
glass, as a decorative or protective frame. Tenite 
is also being injection-molded over metal, to 
replace costlier, less colorful plated finishes. 
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With a molding speed of several ‘‘shots’’ per 
minute, the fastest ever attained in plastic mold- 
ing . . . with lower mold costs. . . with finishing 
operations reduced . . . it is apparent why the 
Tenite injection process often proves the most 
economical method of producing an article. 


Investigate Tenite for Your Product 


Tenite, the plastic which has made injection-molding a 
success, has basic qualities which many products need— 


TENITE SALES REPRESENTATIVES: New York: 171 Madison Ave. 


Chicago: 2964 Builders Bidg. 








toughness, resilience, 

low heat conductivity, 

high luster, and an un- ® 
limited range of plain, 

variegated, transparent 

and opaque colors. 
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Custom molders are equipped to mold Tenite—they 
will gladly tell you about its suitability for your product. 
You are invited to consult them, or write us direct for a 
52-page illustrated book on Tenite, its molding charac- 
teristics, and its industrial and decorative uses. 


Detroit: 914 Stephenson Bidg. Pacific 


Coast: Wilson and George Meyer and Company, San Francisco, Federal Reserve Bidg.; Los Angeles, 2461 Hunter St.; Seattle, 710 Belmont PI. 


TENNESSEE EASTMAN CORPORATION, KINGSPORT, TENN. Subsidiary of the Eastman Kodak Co. 








TRANSPARENT PHENOLIC MOLDING MATERIALS 
(Continued from page 39) 
Characteristics 


1. Appearance 


a. These materials, being transparent or translucent, 
make it possible to produce a depth of color and luster 
that is most attractive. One class of these materials 
has such a high index of refraction that it approaches 
that of the ruby. Molded parts produ ed from it have 
a degree of reflected light ordinarily observed only when 
examining rare jewels. 

b. At the present time colors available in these ma- 
terials include a light transparent shade of amber as a 
natural color, ruby and green. Tortoise-shell and other 
mottled and cloudy effects can be produced by the admix- 
ture of different primary colors. Light shades of colors 
and water-clear have not as yet been made available. 

c. Color retention or light resistance is always an 
important characteristic in a transparent plastic. Until 
now phenolic resins in general have always discolored 
rapidly under ultra-violet light. The present trans- 
parent molding material has extreme resistance to the 
action of intense ultra-violet light under exposure as long 
as 72 hours. This is ordinarily considered equivalent to 
exposure of one year to normal light. At the end of this 
test a barely perceptible change in color may be noticed. 


2. Strength 


These materials possess relatively high tensile strength 
as compared to other transparent plastics. However, 
they are not unbreakable. For example, they are more 
resistant to shock than glass, but less resistant to shock 
than the ordinary thermoplastic materials, such as the 
cellulose acetates. In resistance to shock they approach 
the general-purpose, cellulose-filled phenolic materials. 


> 





3. General moldability 


These materials are capable of being molded to shape, 
thus eliminating expensive machining and polishing 
operations otherwise necessary. 

Molding technique for these materials differs slightly 
from that ordinarily employed for standard molding ma- 
terials. The molder, therefore, should follow the special 
recommendations of the material suppliers in order to 
produce satisfactory parts. 

Transparent molding materials open up an entirely new 
field for plastics since they can be used for such applica- 
tions as automobile tail and dome light lenses, elevator 
signal indicators, traffic light signals, instrument hous- 
ings, transparent containers, furniture drawer pulls, 
knobs and handles, cutlery handles, gage glasses, elec- 
tric appliances, lamp shades, refrigerator door handles, 
buttons, chemical graduates and novelty items. 

The Harnischefeger Corporation furnishes an ex- 
ample of how the transparent molding materials can be 
employed for sales demonstrators. This company manu- 
factures a special type of push button variable speed con- 
troller for hoists. Practically the entire unit is produced 
from opaque phenolic molding materials. To further 
sales of this new push button, a number of salesmen’s 
samples were molded of transparent molding material. 
This was relatively simple because the samples were 
molded in the regular production molds. The company 
reports that the transparent demonstrator has proved 
itself a silent salesman. Thus, a customer operates the 
sample and sees exactly how the inside of the element 
functions. With the successful development of trans- 
parent phenolic molding materials the field for the 
plastics industry is once again broadened. 


Manufacturers of these materials, with addresses and 
trade names, will be found in the Directory Section. 


8. Amber cup and saucer, so transparent that one can read a news- 


paper through them readily. 
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Design and molds by Hurst, Inc. 




















Plaskon proudly presents 


the outstanding plastic ac- 
complishment of recent 
months —the Home Utility 


Set. First, because this Set 







“Off the fire—on to the table” is - gl 
the idea back of “Servet”. 29% 
Meals are prepared in stainless 
steel ware, by waterless cook- @ 
ing, then placed on heat-resist- 
ant Plaskon trays. 


cause the “Servet” Set illus- 
trates why, during 1937, 
Plaskon was chosen most 


frequently where beauty of 


Dish and tray go immediately 
: to the table as a handsome en- 
=. semble. Five “Servet’’ dishes fill 
the requirements of the average 
ynousehold, do the work of 
twenty conventional utensils. 





of “Servet” stainless steel 
and Molded Color exempli- 
fies hundreds of products 
improved in 1937 through 


use of plastics. Secondly, be- 


color, texture and finish, to- 
gether with highest struc- 
tural and production advan- 
tages, were sought in molded 


plastic products. 











people most, first... Plaskon immedi- 


WESTERN UNION: The familiar 
blue and white Western Union 
call box is now giving way in 
thousands of offices to this im- 
mediately identifiable yellow 
Plaskon housing. 





FORD: The large, illuminated, 
non-glare Plaskon dial on the 
Ford radio is attractive, easy to 
read, and designed in harmony 
with other instruments on the 
instrument panel, 


mslucent . 


unrivalled color beauty which attracts q 


BECAUSE: Plaskon gives products. g sce 


SCHICK: A permanent finish 
ivory Plaskon casing is helping 
swell current sales of the Schick 
Electric Razor far beyond the 
800,000 Schicks sold in 1936. 








the quality, reliability and service of 


the product... Plaskon has unlimited 


design possibilities 
a permanent ¢ 
finish, great dielectric strength, is 


durable, light in weight, light-fast, 


. Plaskon’s 


reputation in 
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HARRIET HUBBARD AYER: 
Featherweight Plaskon caps and 
containers engraved with the 
manufacturer’s name, are used 
throughout the ‘Campus Kit” to 
protect all cosmetics. 





the electrical, packaging, lighting, 


automotive, and household equipment 


fields, carries great weight. 
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ee. BECAUSE: Behind every pound of 





COLTS: These eye cups in vari- 
ous Plaskon colors are easily 
the most sanitary and most suc- 
cessful ever made; brought on 
the only known boom in eye- 
cups. 





WAKEFIELD: Plaskon makes 
beautiful reflectors . . . light, 
tough, free from imperfections, 
with mirror-like finish. The Com- 
modore, molded of ivory Plas- 
kon, is the largest one-piece re- 
flector produced so far. 


when they are needed, and the re- 


sources of the world’s largest pro- 


MOLDED 


ducers of urea plastics. 





F Plaskon stands top flight quality and 


uniformity and the assurance that 


Plaskon will give. the. areaiest ease 











REMLER: Light-weight, almost 

the conduct unbelievably strong radio cases 
are made in every color with 
Plaskon 


of business of Plaskon Company, Inc., 


stand two modern plants, assuring 





WESTCLOX: Molded Color steps 
up wall clocks sales. Reasons 
sleek appearance, permanent 


color, cleanability. 


COLOR 












PLASKON COMPANY INVITES YOU TO IN- 


VESTIGATE THE POSSIBILITIES OF PLASKON 


IN RELATION TO YOUR OWN PRODUCT. 
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Write today to receive counsel on how to Ace: The durable Molded 


Color base of this electric shaver 
mirror is an example of the use 
of Plaskon for a large, intricate 


L profits from plastics. Plaskon molding. Inside the sturdy base 


are stored razors and other ac- 
Das cessories. 











Company supplied designing service in the 
development of the world famous Toledo- 
a Plaskon Duplex Scale, Enterprise Meat 
* hopper, Waketield-Commodore lighting 


’ units, etc. This same service is yours for the 


CHASE: Plaskon handles that 
will never dent, chip or peel, 


and are beautiful and pleasent asking. Let Plaskon designers and engineers 


to touch, are a feature of this 
beautiful new Chase silverware. 


answer your questions, and send you com- 






plete information outlining the possibilities 


of using Plaskon on your product. Address  osservarory: Modern pack. 
aging’s newest idea—Plaskon 
plus Lucite—as utilized in a 
sales record breaking package 


Technical Dept., Plaskon Company, Inc. for watches. 


a 
PLASKON COMPANY INCORPORATED 
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CELLULOSE ACETATE PLASTICS 


(Continued from page 21) similar to C, having very 
low elongation, and they will therefore, have a low 
tensile product and be brittle as compared to cellulose 
acetate plastics. 

The high tensile product of cellulose acetate plastics 
manifests itself in a great many applications. It is be- 
cause of this high tensile product that we can hammer 
nails through cellulose acetate airplane windshields 
without developing cracks, and that the pilot can take 
the most hazardous power dives without having to fear 
that the windshield shall break under the strain and 
blow in his face. The high tensile product shows itself in 
the strength and snappiness of cellulose acetate playing 
cards. It permits us to use cellulose acetate in molding 
around a metal core for steering wheels which must 
remain intact through all kinds of abuse and strain and 
in all kinds of weather, hot or cold. You are familiar 
with cellulose acetate handles on screw drivers or chisels, 
where it must withstand hammer blows. No other 
plastic has such strength. And this toughness depends 
upon tensile product, the product of tensile strength and per- 
cent elongation. You should, therefore, always insist upon 
learning what the corresponding elongation is when ad- 
vised about the tensile strength of a product. And 
furthermore, ask for these figures determined both at 
room temperature and at 32 deg. F. or 40 deg. F., so you 
may know what to expect in cold weather. We are con- 
tinually striving to improve the tensile product of cellulose 
acetate plastics. Fig. 2 shows that from 1932 to 1937 
the tensile product of one manufacturer's cellulose ace- 
tate plastic increased from 180 to 274, an increase in 
toughness of 52 percent. 


Relation between physical properties 


The physical properties of cellulose acetate plastics 
may be modified more widely than those of any other 
plastic without sacrificing the basic strength of the ma- 
terial. To possibly give the fabricator and consumer a 
better understanding of this material we will discuss 
briefly the inter-relation of physical properties. Cellu- 
lose acetate plastics in the form of sheets, tubes, rods or 
molding material may be called a colloidal solid solution 
of cellulose acetate and plasticizers. We can vary greatly 
the type of cellulose acetate in respect to its viscosity, 
solubility in organic solvents and plasticizers, and its 
plastic flow under heat when combined with the plas- 
ticizers. We can also vary the type and total amount of 
plasticizers to obtain specific properties. 

We will show here only the general trend as we vary 
the total amount of plasticizers. In Fig. 3 the curves 
indicate the variation in properties as we increase the 
total plasticizer content from 20 to 70 parts per 100 parts 
of cellulose acetate. 

1. Tensile strength decreases. Curve 1. 

2. Percent Elongation increases. Curve 2. 

3. Tensile Product remains high throughout the range, 
but passes through a maximum around 4o parts of 
plasticizer. Curve 3. 











FIG. 2 





FIG. 3 


Flexibility (i.e., fold number) increases. Curve 4. 
Hardness decreases. Curve 5. 
Cold Flow increases. 
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These changes take place simultaneously as plasticizer 
content is changed. We note the versatility of cellulose 
acetate plastics. Between the figures 25 and 70 parts of 
plasticizer in Fig. 3 we find that we have a high 
tensile product, and a wide variation in properties is pos- 
sible within this range without sacrificing the basic 
strength of the material. But this inter-relationship also 
limits the types of materials which can be produced. If 
you want a very flexible material the hardness of it will 
be less. If you want a very stiff product you may not be 
able to stitch it in a sewing machine unless you warm it 
up slightly. The tensile strength of it will be high but 
the important tensile product has come down. 

Much has been said about camphor as the ideal plasti- 
cizer for pyroxylin plastics. The plasticizers we now 
have available for cellulose acetate plastics are already 
so satisfactory that the trade can obtain cellulose acetate 
sheets of better heat shrinking and aging characteristics 
than pyroxylin plastics. The importance of this is 
obvious for numerous applications. Let us only mention 
lamp shade sheets, or a molded threaded article like a 
fountain pen or an article where you have a friction fit. 
Cellulose acetate plastics have a slightly higher water 
absorption than pyroxylin plastics. They will absorb 
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6. Costume jewelry in a variety of colors 
and shapes are fabricated from Plastacele 
é@ cellulose acetate material. 7. Pastel 
color effects are available for lamp shades 
of plastics. (Photos courtesy du Pont Co.) 


from 1.5 to about 3 percent moisture when exposed to 95 
to 100 percent humidity over 48 hours, depending upon 
the particular compounding. This moisture absorption 
is followed by a small expansion. When brought back 
to normal humidity the piece will contract to its original 
dimensions. The total variation is not great. It may 
vary from .3 to .6 percent but should be taken into ac- 
count when printing multicolored cards for example. 

The past year has seen a vast expansion in the use of 
cellulose acetate sheet stock. It was already well estab- 
lished for lamp shades, playing cards and the printing 
trade generally. Huge quantities have been used in lami- 
nated glass. It goes into outdoor and indoor advertising 
signs, as formed or molded letters for price tags in the 
retail stores or as large formed letters on outside attrac- 
tion signs blazing in color at your home movie. 

New applications are found for cellulose acetate plas- 
tic in the electrical industry where its exceptionally good 
insulating properties and high dielectric strength are 
welcomed. Persistent research has pushed the cellulose 
acetate plastics to its present preeminence. Within the 
past six months great improvements were translated into 
commercial sheet stock for airplane use, mathematical 
stock and watch and instrument crystals. The light 
transmission in '/s in. thick sheets is now close to go per- 
cent and simultaneously the strength, surface perma- 
mency and weathering characteristics were advanced. 
Such cellulose acetate sheets under test have outlasted 
by several hundred percent pyroxylin sheets heretofore 
used in airplane enclosures. 
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In the container and wrapping material field, the clear 
transparent cellulose acetate sheet stock has accom- 
plished nothing less than a revolution, as a visit to many 
big retail stores will tell us. The growth increases by 
more than 100 percent annually. The permanency, 
brilliancy and low shrinkage quality of cellulose acetate 
plastics are of importance here, as are also its cleanliness 
and sanitary features. This is illustrated by the in- 
ability of mold growth to penetrate it, even in a thick- 
ness of less than one :housands of an inch. 


Thermoplasticity 


We may explain the thermoplastic properties of cellu- 
lose acetate plastics as follows: If we heat glass slowly 
to above red heat it gets gradually softer until finally we 
can shape or blow it into different forms or articles, to 
mention bottles and table glassware only. Glass is 
thermoplastic. Upon cooling it gets hard again without 
undergoing any chemical changes, and we can remelt our 
bottle if we like. This same property is inherent in 
cellulose acetate plastics. Only we do not have to heat 
them to such a high temperature as is required for glass, 
and yet, they are enormously stronger and tougher than 
glass. If we want to change the form of a cellulose ace- 
tate sheet or rod, we heat it to 210 to 270 deg. F. only, 
and let it cool down again while held in the desired 
shape. If we want to mold it by pressure molding, we 
heat it to 270 to 330 deg. F. If it has to soften still more, 
as required by the injection molding process, we heat it 
to a temperature of 300 to 400 deg. F. During these 
manipulations no chemical change takes place in the 
cellulose acetate plastic. Articles and scrap can be re- 
formed and remolded. If the cellulose acetate plastics 
are kept for an excessively long time at these high tem- 
peratures, they are apt to char and discolor, of course. 
We must remember that they are of organic nature. You 
don’t leave your wet clothes to dry on a red hot stove 
when you have been out fishing. - 

Injection molding has expanded rapidly during the 
past few years and cellulose acetate plastics have had no 
serious competition in this field in the U.S.A. There 
are other thermoplastics that can be injection molded, 
but they have disadvantages which to some extent have 
retarded their development in this application, and we 
may expect cellulose acetate plastics to hold the lead. 
As most of you know, injection molding consists of the 
following steps. The finished cured plastic material in 
the form of granules is fed into a heating cylinder exter- 
nally heated by hot oil or electric resistance wires. 
Gradually the material reaches a temperature of 300 to 
4oo deg. F. at the front end of the heating cylinder 
(nozzle). A piston under high pressure then enters the 
back end of the heating cylinder, and the soft plastic is 
pushed at high rate through an orifice in the nozzle lead- 
ing into the cavity of the closed mold. The mold is 
usually water cooled, and the hot plastic, after com- 
pletely filling out the mold cavity due to the pressure 
exerted through the soft material from the piston, cools 
down rapidly in contact with the walls of the cold mold 
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ACETATE MOLDING COMPOUND 


An Ideal Thermo Plastic with Unlimited Applications 
POWDER SLABS 


is available in 24 grades of hardness, flexibility and 


Masuron 


other physical properties, 


Masuron is being used for both injection and conventional 


“‘pressure’’ molding. 


may be had in transparent, translucent and opaque 


Masuron 


colors and in various mottled eftects. 


has been in use since 1927 in many fields—electri- 


Masuron 


cal, novelty, etc.—and has proved its workabitity 


and uniformity under the severest conditions. 


Masuron is suitable for injection molding on any of the following 
machines: 


Reed-Prentice 

Eckert & Ziegler 
Alberts & Klingelhofer 
H. P. M. 

I. M. C. Lester 

I. M. C. Isoma 


as well as on all types of standard presses. 


JOHN W. MASURY 


alokitinelam Oikatiiela 
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8. Masuron is used in making this test strip for Western ElectricCo. 9. Resistance spools 
manufactured by the Western Electric Co. of Masuron. 10. Radio bezel of Tenite molded 
by American Insulator Corp. forRCA—Victor. 11. Goggles injection molded of Plastacele 


and is ready for ejection in a few seconds, requiring prac- 
tically no finishing. 

The injection molding machines available today will 
see great improvements in the years to come. They 
all have drawbacks, and molding material of special 
characteristics are required for the different machines, 
even for the same article. This is, however, to be 
expected in such a new field and before long the injec- 
tion molding industry should become more rationalized. 
It speaks well for the versatility of the cellulose acetate 
plastic that it has been able to comply with the many 
demands. It is, of course, obvious that the desired 
quality in the finished article alone should dictate the 
composition of the cellulose acetate plastic to be used, 
and not the peculiarity of the particular brand of in- 
jection molding machine employed. Machines must be 
designed of sufficient flexibility to overcome the above 
objections. It is wonderful to review the great variety 
of articles already made by the injection molding process. 

1936 and 1937 has seen some of the leading auto- 
mobiles equipped with molded cellulose acetate hard- 
ware and from present indications 1938 will see it on 
practically all cars, from steering wheel to door handle 
and lighter knob. We shall see our bathroom fixtures of 
cellulose acetate in appropriate colors and we shall soon 
find it as door handles in our homes. The architects 
and builders are discovering the new beauty and novel 
effects which the cellulose acetate plastics will give to 
their interior decoration schemes. And wallpapers can 
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be laminated with a thin transparent cellulose acetate 
sheeting. Tests have shown that cellulose acetate 
playing cards will outlast paper cards by more than 
fifty times. Draw your own conclusion regarding wall- 
paper thus protected. Grease and fingerprints won't 
spoil it, and how much easier it will be to keep a room 
clean and fresh. Such a wallpaper should be ideal for 
hospitals. It will be as sanitary as a glass tiled wall 
without having the depressing effect which the regular 
“hospital atmosphere’’ may have on the patient. By 
the same token valuable documents and papers in our 
libraries can be protected for the coming generations. 

The possibilities for cellulose acetate plastics in in- 
jection molding alone seem unlimited. Machines in the 
near future will be designed to mold per cycle more than 
ten times the present maximum capacity of a few ounces 
per stroke. We said that glass was a thermoplastic. 
If you have not seen, at least you must have heard of 
glass bottle blowing machines. They seem more than 
‘human’ and one machine can make more than one 
thousand bottles per minute. It took years of develop- 
ment before that stage was reached. But we shall see 
a similar development in injection molding equipment 
and technique, and it is no empty phrase to say that we 
are entering a plastic age, where the cellulose acetate 
plastic will play an increasingly important role. 


Manufacturers of these materials, with addresses and 
trade names, will be found in the Directory Section. 








BROADEN THE UTILITY OF PLASTICS, 


Typical Bakelite 
Molding Blanks 


BAKELITE MOLDING BLANKS 


Until the development of Bakelite Molding Blanks, in- 
dustry critically needed a phenolic resin material com- 
bining the ruggedness and finish of Bakelite Laminated 
with the moldability of Bakelite Molded. For many uses, 
Bakelite Molding Blanks now fulfill this requirement. 

Supplied in suitable shapes punched from special resin 
board, and resembling“ preforms” in appearance, Bakelite 
Molding Blanks may be employed, either alone or with 
other Bakelite .molding materials. They have proved 
especially valuable in reinforcing corners, webs, bosses, 
lugs and other stress areas. 

Write for complete details. On specific applications, 
Bakelite engineers will be glad to work with you in 
adapting Bakelite Molding Blanks to best advantage. 


Orange juice extractor formed from Bakelite 


Insulating part molded from Bakelite Moid- 
Molding Blanks and Impact Bakelite Molded. 


ing Blank withstands eyelet rivetting impact. 


BAKELITE 


CORPORATION, 24 
BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin Street, Toronto, Canada 
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Jigger cap, door handle, powder box and tail-light lens 
of Transparent Bakelite Molded. 


TRANSPARENT BAKELITE MOLDED 


After years of research, Bakelite Laboratories have de- 


veloped the first successful transparent thermo-setting 


phenolic molding material. Today, Transparent Bakelite 
Molded is available in four rich, enduring colors: amber, 
ruby, green and tortoise-shell. With few exceptions, it 
may be formed in the same molds employed for general- 
purpose Bakelite Molded. 

Various properties of Transparent Bakelite Molded are 
comparable to, or better than, those of standard cellulose- 
filled phenolic materials. It withstands exposure at 
225°F. to 300°F. Its tensile, impact and fexing strengths 
exceed those of standard phenolic materials; and it is 
less hygroscopic. Its dielectric properties are excellent. 
Write for complete details including A.S.T.M. data. 


Razor-blade sharpener housed in 
Transparent Bakelite Molded 


Aviation instrument case of 


Transparent Bakelite Molded. 


PARK AVENUE, NEW YORK, N.Y¥. 


W est Coast: Electrical Specialty Co., Inc., 316 Eleventh Street, San Francisco, Cal. 


LITE 


mr ye ee mm rer he me 
ete rene rs re nee ot Breet ep em) wots 


A TH.0'US A NM Des: as 





FURFURAL AS A CHEMURGIC PRODUCT 


(Continued from page 23) tesin art and therefore it 
is now well known that furfural reacts with phenol to 
produce useful commercial resinous products, still the 
exact mechanism of this reaction, like many other 
resinification reactions, is not fully known. The work 
catried out in various flastics laboratories over the 
past twenty years has resulted in accumulated knowledge 
concerning serial progressive reactions which take place. 
These reactions, furthermore, may be influenced and 
thus varied by regulating conditions under which the 
reaction is carried out. The multifariousness of furfural 
is such that resinification is produced with materials 
other than phenols and on the other hand, that furfural 
is capable of resinification within itself has led to the 
production of a large variety of resins each accurately 
controlled to produce uniform products particularly 
fitted for the required function. 


Furfural unique chemically 


The diverse properties of these resins may be attributed 
to the unique chemical structure of furfural itself. 
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Furfural is a heterocyclic aldehyde and the ring, con- 
nected through an ether oxygen linkage is quite stable. 
It will be noticed that, counting the double bonded oxy- 
gen of the alachyde group, there are three double bonds. 
These are symmetrically arranged to give a conjugated 
system. Such a system constitutes of itself a so-called 
resiniphor group, and probably explains, at least in part, 
the ability of furfural to condense with itself to produce 
resinous products. 

In considering the chemistry of the furfural resins there 
has been emphasized the aldehyde group, the unsatur- 
ated linkages and the system of conjugated double bonds 
in an effort to explain the most unusual! and useful prop- 
etties, such as plasticity and resistance to reagents, pos- 
sessed by these furfural resins. We should emphasize, 
however, that in considering the heterocyclic character 





of furfural we must consider the cyclic ring as the nu- 
cleus to which the aldehyde group is attached and in this 
sense the nucleus is related to the aldehyde group just as 
the benzene compounds are related to their original 
nuclei. This provides the stability that is imparted to 
furfural resins when reacted to their ultimate infusibleform. 

From another point we should consider that furfural 
behaves like an aromatic aldehyde and, unlike an ali- 
phatic aldehyde, is capable of entering into substantially 
all the reactions that these aromatic aldehydes such as 
benzaldehyde are capable of. Furfural is capable of en- 
tering into more diversified reactions than are the ordi- 
nary aldehydes, due to the presence of the conjugated 
double bonds, entirely apart from their specific reactivity. 

The heterocyclic ring exerts a stabilizing influence in 
so far as the maintenance of such ring structure is con- 
cerned and such ring structure if purposely ruptured and 
further reacted brings about the formation of a larger 
ring closure. 


Furfural-phenol reection 


Furfural apparently reacts initially with phenols 
through the aldehyde group in a manner somewhat 
analogous to formaldehyde. The fusible resins which 
are first formed are probably long chains wherein the 
benzene and furane rings occur alternately. As the work 
of Staudinger, Carothers, and others has shown, chain 
structures have high tensile and transverse strength. 
Present indications are that the change from the fusible 
to infusible state is brought about by cross polymeriza- 
tion through unsaturated linkages. Since the furane 
ring contains two such linkages, this reaction readily 
takes place, and the completeness of cure in furfural- 
phenol resins is one of their outstanding characteristics. 
It seems also to produce a more rigid structure, and the 
furfural-phenol resins, when cured, have substantially 
no warpage even at high temperature. 


Exceptional chemical inertness 


It will be further noticed that when once such a reac- 
tion has taken place, practically all of the active groups 
have become covered or used up, so that there is a mini- 
mum of vulnerable points (unsatisfied reactive groups) 
in the final structure. This is reflected in the extremely 
high chemical inertness or chemical resistance of the 
phenol-furfural resins. 


Outstanding compatibility 


Probably one of the outstanding characteristics of the 
phenol-furfural resins is their ‘‘compatibility’’ with an 
exceptionally wide variety of modifying agents. This is 
of great importance since it permits the production of 
products having a wide range of physical characteristics 
without, in most instances, changing the chemical char- 
acteristics of the resins themselves. This compatibility 
would seem to result, at least in part, from the presence 
of both the furane and benzene ring in the molecule. 


The powerful solvent action of furfural itself is in part 
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due to the furane ring...In the resin, this solvent action 
is manifested in ‘‘compatibility’’ with other materials, 
and in the ability to hold this resin and other materials 
together in such a manner as to produce a truly homo- 
geneous combination. This results in uniformity, both of 
material and performance and, of course, means a mini- 
mum of strains within the structure. 


Excellent solvent 


Since furfural is an excellent solvent for practically all 
phenols, such a solution provides a perfectly uniform 
molecular distribution of the phenol and furfural molecules 
from the very beginning of the reaction. That is, as in 
all true solutions, there is a uniform distribution of both 
the phenol and furfural molecules throughout. Since 
furfural has a boiling point that is not greatly lower 
than phenol itself, there is no great tendency for the fur- 
fural to leave the mixture during the reaction. The 
teaction is therefore substantially uniform throughout 
the mixture, which makes it possible to produce excep- 
tionally reproducible products. 


The resin reaction 


In the first stages of the reaction, liquid products 
are produced which may be used for a variety of pur- 
poses, such as impregnation, coating, laminating, etc. 
Further reaction produces the soluble, fusible, potentially 
reactive resin used in the preparation of hot molding 
compositions. For the reasons given above, this reac- 
tion when carried out under carefully controlled condi- 
tions can be carried up to the point where practically all 
of the phenol has reacted. This means that a higher 
proportion of the phenolic groups may be reacted in the 
initial stages, and thus ‘‘inactivated.’’ The complete 
inactivation of the phenolic (OH) groups is of great im- 
portance if inertness or chemical resistance of the final 
product is to be secured, since any such groups remaining 
in the final product offer points of attack. For example, 
such groups tend to react with alkalis, and where such 
groups are present in the final product, such a material 
has relatively poor alkali resistance. In a cured furfural- 
phenol resin there are practically no phenolic groups that 
are active. 

The final stages of the reaction are evidently what 
might be called ‘‘cross polymerization.’’ During the 
first stages, long chains are apparently formed through 
the chemical reaction. These long chain products are 
resins which soften and melt at elevated temperatures. 

In the case of furfural-phenol resins there is a very 
substantial margin between the temperatures at which 
the chemical reaction occurs, and the temperature at 
which the final ‘‘cross polymerization’’ occurs. Since 
the chemical condensation reaction produces fusible 
products, this permits an ample margin in the fusible 
range for compounding and molding and assures easy 
working on the rolls and excellent flow during the mold- 
ing operation. It is especially advantageous for transfer 
or injection molding, since it provides products which 
remain very plastic for an appreciable time, thus per- 
mitting the material to flow into and completely fill 
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the mold cavity before the “‘cross polymerization’’ or 
setting has advanced to the point where flow is retarded 


or stopped. 


Cross polymerization 


“Cross polymerization,’’ which is the final stage of 
the complete reaction, apparently consists of cross link- 
ages forming between the long chain molecules at various 
points along their axis. As pointed out above, the 
double bonds in the furane ring may play a part in this 
change, so that the final product contains almost no 
chemically active groups. This ‘‘cross polymerization" 
results in an insoluble, infusible product, and is the 
““cure’’ of the molding compound. This cure takes place 
very rapidly after more or less critical temperature has 
been reached. Furthermore, both the rate or speed of 
curing, and the temperature at which it begins may be 
modified and to a large extent controlled by means of 
other chemicals acting as catalysts. It is thus possible 
to produce resins having an extremely rapid, or a rela- 
tively slow cure, and the compounds may thus be modi- 
fied to fit the requirements of a particular molding job. 
For example, in molding large pieces having thick sec- 
tions, sufficient time must be allowed for the material at 
the center of the section to become heated before the 
surface is cured, otherwise internal strains are set up. In 
pieces of thin section the cure may be extremely rapid, 
since only a short time is needed for the heat to penetrate 
the short distance to the center of the piece. This ver- 
satility of the furfural-phenol resins has made them out- 
standing for use where the molder does his own com- 
pounding. By simple variations of his compounding on 
the mixing rolls, he can produce molding powders which 
have high flow characteristics, or which are rapid or 
slow curing, or which have other special properties 
especially adapted to the particular object to be molded. 


Molecular economy 


Furfural has a molecular weight of 96, the molecular 
weight of phenol is 94. Since they react in molecular 
proportions, it is seen that almost equal weight propor- 
tions are used. In the reaction, one molecule of water is 
formed from each molecule of furfural plus phenol react- 
ing. It is thus seen that the phenol and aldehyde are 
very evenly balanced in the reaction, and, furthermore, 
that the amount of water present during the reaction is 
very low. While this is advantageous in the preparation 
of the resin, there is another advantage: namely, that 
fewer molecules of the reacting materials are required to 
produce a given weight of resins than in the case where 
low molecular weight aldehydes are used. There are 
therefore not only fewer phenolic groups, but also fewer 
aldehyde groups to react to secure a given weight of 
resin. This results in exceptional stability of the resins. 


1. October 1936 issue. 
2. Method developed by Dr. Hans Winterkorn, Missouri College of Agriculture, 


Columbia, Mo. 
3. Forest Products Laboratory paper by Bateman, Beglinger, Hoff, Sherrard and 


Tyner, Pittsburgh Meeting, American Chemical Society. 


Manufacturers of these materials, with addresses and 
trade names, will be found in the Directory Section. 
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HERE to PROUE PAAE 
HAYLO COTTON FLOCK IS 


Custom molders will get better results from 
molding compounds filled with Rayco Cotton 


Flock. Ask your supplier to show you this 
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PLEXIGLAS 


- thermoplastic, the first solid 





acrylic resin to be manufactured 


a 


| on a commercial scale in the United / 
/ 
States, has been on the market for | 
over a year in the form of plane and 
curved sheets. Plexiglas* is character- 
ized by the outstanding permanent 
properties of perfect colorless trans- d 
parency, and stability against aging 


and weathering. % Reg. U.S. Patent Office 


ROHM & HAAS 


222 West Washington Square 
























Now being 
developed 
for molding — 


This granular acrylic thermoplastic 
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molding material will be available in 















commercial quantities in the near future. 
The definite date of availability of 
Crystalite* will be announced in one of 
the next issues of “Modern Plastics.” 

Crystalite molded objects are char- 
acterized by colorless transparency, 
relatively high softening point, and 


freedom from warpage and shrinkage. 


% Reg. U.S. Patent Office 


COMPANY, INCORPORATED 


Pata eee ee 2. oe 





















































RUBBER-LIKE RESINS 


(Continued from page 36) the butadiene polymers, 
however, its superior solvent resistance is practically 
limited to the paraffin hydrocarbons. Benzene and chlori- 
nated solvents attack articles made from ict. 

The second rubber-like resin to be considered here was 
the first to appear on the American market. It differs 
fundamentally in chemical structure from both natural 
rubber and the related butadiene and chloro-butadiene 
polymers. This product was evolved after the realization 
by American chemistry that ‘‘rubber-likeness’’ is not 
necessarily closely related to chemical formula and that 
the butadiene skeleton is often more of a hindrance than 
a help. Several varieties of this new product are pro- 


3. Cargo hose lined with rubber-like resins is claimed to 
outlast non-oil-proof cargo more than fifty percent. 
4._A pomies pump hose nozzle of rubber-like resin, 
whose flexibility is one of its most important characteristics 


duced to meet different requirements of industry. 

Chemically the various types of this ‘‘native rub- 
ber’’ may be classed as organic polysulfide polymers, 
and it is interesting to note that while possessing 
the physical characteristics of rubber, the difference in 
chemical structure from that of rubber and the analo- 
gous butadiene derivatives, probably accounts for the 
unique resistance to both solvents and to oxidation. 
The resistance of the polysulfide polymers to solvent 
attack is not confined merely to the paraffin hydro- 
carbons, but includes a wide variety of the most active 
solvents used in industry. Moreover, manufacture of 
this material fortunately is carried out economically and 
the potentially low cost and ready availability of the 
raw materials make entirely possible eventual competi- 
tion in price with natural rubber. 


Uses of synthetic rubber 


Both major rubber-like resins have found their widest 
application to date in the rubber manufacturing industry. 
Their relationship to rubber, their behavior in manu- 
facturing, which is quite similar to that of rubber, and 
the fact that the rubber manufacturing industry supplies 
great quantities of goods to the oil and petroleum in- 
dustry, and have therefore been the most anxious to 
utilize the advantages of oil-proof rubbers—these three 
factors make this a natural circumstance. Hose, par- 
ticularly, made from the polysulfide polymers, is now in 
use for conveying not only gasoline and fuel oils, but for 
gasoline-benzol blends, pure benzol, lacquer solvents 
and the various chlorinated solvents. Other industries 
using much of the present supply are the printing, 
automotive, aviation, textile and the plastics industries. 

Of particular interest has been the development of 
polysulfide molding powders. In effect, this development 
has placed every molder of ureas and the phenolics in the 
position of being able to supply many types of rubber- 
like molded goods. Without any investment in new 
molding equipment, molding concerns can furnish packing 
rings, gaskets, washers, soap dishes, seals, diaphragms 
and similar products. 

One important instance occurring during 1937 was the 
reported addition by one molder of a considerable volume 
of new business through his ability to supply service 
stations with an oil-proof gasoline pump hose nozzle. 

Any extended reference to the present applications of 
domestic rubber-like resins would be difficult indeed and 
beyond the scope of this article. But the spectacular 
and steady increase in the tonnage of both the chloro- 
butadiene and the polysulfide rubbers strongly in- 
dicates the desirability of further investigation by 
alert technicians. Further, the extraordinarily wide 
applicability of the polysulfide polymers speaks well for 
the validity of the American-born theory—namely, that 
to imitate rubber chemically is not necessarily the goal of 
research in synthetic rubber. 


Manufacturers of these materials, with addresses and 
trade names, will be found in the Directory Section. 
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PHENOFORM COLORS 


e@ An interesting variety of Phenoform Colors especially produced to 
meet the highest requirements for molding. Also, a carefully selected 
group of high quality Pigment Colors developed for the plastic and 
related industries. 


<p> General Dyestuff Corporation 


435 Hudson Street, New York, N. Y. 
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WALTHAM HARMONIZES THE TIME 
WITH THE PLACE 


® Because Beetle’ comes in a wide variety of colors, 
which can be chosen to harmonize with any decora- 
tive scheme, it is the ideal color material for use in 
combination with other material parts. Decidedly 
cheerful is the effect created by Waltham through the 





use of Beetle in this modern electric timepiece. Un- 
usual accuracy of construction and tolerances was 
achieved as the result of Beetle’s adaptability in 
molding. 
GEM RAZOR 
PUTS USER'S CONVENIENCE FIRST 


?@ Nothing puts a customer in a more favorable frame 
of mind toward a product than concrete evidence that 
the maker had his convenience in mind in designing 
and packaging it. Gem Razors come in a Beetle pack- 
age that is pleasant to see, handle and use. It is 
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strong. sanitary, rust-proof and smartly appropriate to 
the modern hygienic bathroom interiors. Physical 
properties of molded Beetle make it the ideal packag- 
ing material. 


BEETLE RIDES THE AIR WAVES 
LIGHTLY 
@ Compactness and reduction of weight are two 


major considerations in designing buffet equipment 
for air service. That's why Beetle tableware was se- 








Beetle 
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lected by the United Air Lines for all of its Mainliner 
Planes. In addition to the pearl white set shown, 
orange and yellow sets also add to the attractiveness 
of the table service. 


BEETLE REFLECTORS FIND READY 
ACCEPTANCE IN LIGHTING FIELD 


@ The research laboratories of American Cyanamid 
Company developed Translucent Beetle as a material 
for more efficient lighting. A product of chemistry, it 
is now an instrument of science, meeting all specifi- 
cations for reflectors on I.E.S. approved lamps and 
bringing to reflectors for industrial lighting new ad- 
vantages such as greater strength and lighter weight. 





The Chase Brass & Copper Company reflector shown 
here illustrates the adaptability of translucent Beetle 
to modern interior lighting. It is approximately one- 
third the weight of an identical shape in glass, is shat- 
ter-proof and greatly reduces the possibilities of 
breakage, both in transit and in use. 


BELMONT RADIO ADDS BEAUTY OF 
SIGHT TO BEAUTY OF SOUND 


@ Recognizing the undeniably powerful sales appeal 
in lustrous color and a damage-defying finish, 
Belmont Radio Corporation selected Beetle for this 
smartly designed set. Economy, also, influenced the 
choice, for Beetle housings are strong but light in 








weight, can be molded in a single complete unit and 
require no other polishing, painting. or finishing 
operation. 


BEETLE BOOKLETS AVAILABLE 


@ These specially prepared technical booklets are 
available for manufacturers and molders desiring 
further information about Beetle. No. 1 gives informa- 
tion on Beetle Material for Molding: No. 2 describes 
the Properties of Molded Beetle: No. 3 covers many 
types of Applications for Molded Beetle: No. 4 gives 
data on Molded Beetle for Lighting Applications. 
These booklets and further information on Beetle 
Resins, Beetle Cements and Beetle Crease-proofing 
Compound for textiles are available to interested man- 
ufacturers on request. Extensive research facilities of 
the Beetle Products Division of American Cyanamid 
Company are at the disposal of customers for co 
operation in adapting Beetle to new uses. 





BEETLE PRODUCTS DIVISION OF AMERICAN CYANAMID COMPANY 


30 ROCKEFELLER PLAZA, NEW YORK, N. Y. 
* Trade-Mark of American Cyanamid Company 
applied to urea products manufactured by it, 





it’s all color and in all colors 
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(Continued from page 42) specified an indirect reflector 
for floor lamps and table lamps, the principle has gradu- 
ated into other fields where I.E.S. specifications are not 
existent. Outstanding in this respect is the develop- 
ment by the Steele and Johnson Company of a series of 
lamps incorporating either a small plastic shade or a 
diffusing reflector foralamp. In each case the shade and 
reflector are designed to screw directly onto a standard 
lighting socket, thereby eliminating the need of addi- 
tional fitting parts. The detail and exact dimensions 
to which molded urea parts can be held and produced 
made such a development possible. The light weight 
material made possible the addition of the reflector to 
the lamp without sacrificing the lamp's stability. 

The use of urea plastics for lighting may now be seen 
in the home, office, factory, school, bus, automobile, 
street car and railroad coach—and yet the full possibili- 
ties of this material with regard to lower costs, new 
forms and applications have not been exploited. 

From the raw material standpoint, the degree of con- 
trol necessary to produce a satisfactory lighting material 
is of the highest order. The material must be absolutely 
clean and exactly suited to the molding conditions exis- 
tent in any one plant. Unless the material is so suited, it 
may show flow lines or gas marks. Cooperation be- 
tween the -illuminating engineer, molder and material 
manufacturer is essential. 

A matter of outstanding importance to everyone con- 
cerned with the production, fabrication and use of urea 
plastics for lighting is the question of heat. Urea mold- 
ings will withstand temperatures of 165 deg. F., but if 
they are exposed to temperatures exceeding this amount 
for any lengthy period of time, the resin will be affected 


Emerson developed this smart compact radio. 
The housing consists of three parts molded 
of Beetle by Associated Attleboro Mfrs., 
Inc. Plastics kept its weight to six pounds 





84 MODERN PLASTICS 


and will discolor. This is af inherent property of urea 
resin, and the addition of heat resistant fillers will not 
alter the resin's resistance. 

It is important therefore for a designer or a molder to 
bear this limitation in mind when designing a new re- 
flector. The open type indirect luminaire is best suited 
to the material, since heat is carried off of the molded 
surface by ventilation and reflection. The designer must 
be certain that he allows sufficient distances between the 
bulb and reflector surface to keep temperatures below 
the critical point. He cannot assume a reflector will be 
used for the purpose for which he designed it, and there- 
fore should allow a factor of safety. 

The raw material producer, the molder and the manu- 
facturer selling plastic reflectors, should make known 
this limitation of the material. Any attempt to conceal 
or misrepresent this fundamental limitation of the urea 
resin will result in the loss of a very profitable and 
gtowing market. Molded urea reflectors offer enough 
positive advantages to offset the material's inability to 
withstand high temperatures. 

Perhaps the third greatest development in the use of 
urea molding materials over the past year is that for 
containers and packages. Molded urea containers are 
not exactly new to the packaging industry, but their 
widespread use in new fields and greater use in old has 
proved the material for packaging purposes. 

The most outstanding innovation in plastic packages 
was the development of a satisfactory cream jar and cos- 
metic container by the Colt’s Patent Fire Arms Manufac- 
turing Company. This development centered about the 
construction of a double shelled jar, the inner shell of 
which is a special material developed by this company, 
and the outer shell a urea or phenolic material. By this 
means the container obtained the virtue of strength 
without a corresponding increase in weight. The crea- 
tion of an air chamber tended to preserve the contents and 
prevent the loss of moisture through evaporation; and 
finally, combinations of brilliant colors became available 
in the three piece assembly. 

This development meant that cosmetics and toiletries 
having a high water content could be packaged in plastic 
containers which have unusual color and display values, 
and which are compact, useful items in the hands of the 
consumer or manufacturer. Combination kits and en- 
sembles of varicolored ureas permitting the packaging 
of creams, rouge, powder and mascara in the same con- 
tainer were developed. Not only was this innovation of 
extreme importance to the manufacturers from the pack- 
aging point of view, but shipping costs were cut in half, 
the display value of the items was enhanced, and com- 
bination sales of logically related products were at once 
handy to the consumer and economical to the producer. 

Another departure in the packaging field was the in- 
troduction of a practical fruit cake container by the 
Larsen Baking Company. This box, designed to afford 
a quality container for a high quality cake, served not 
only as a packaging item, but also as a medium of display 
and an article of great reuse value to the consumer. 
Ureas are particularly well (Continued om page 86) 
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For Parker’s Smartest Line of Desk Sets 


18 Gleaming Mar blette Bases 


The Parker Pen Company, and its plastic 
fabricator, The Keolyn Plastics Company, 
unhesitatingly selected gleami.1g Marblette for 
the new line of Parker Desk Sets. For no other 
material—plastic or otherwise—offers the com- 
bination of desirable qualities to be found in 
this cast phenolic resin. Color—in every shade 
and tint desired! Ease of working . . 

and low fabricating and finishing cost! Long 
a sales appeal, beauty of 

ish ! 


Here, as in hundreds of other instances, Mar- 


blette has justified its cost on every basis of 
consideration ... in terms of cost, effect and 
sales! Investigate this remarkable material 
now. Let us recommend fabricators, in your 
own territory, equipped to meet your require- 
ments: 


Marblette is available in over four hundred 
standard shapes—rods, tubes, blocks and 
sheets—and in special shapes from your own or 
stock molds. It can be economically sawed, cut, 
carved, drilled, threaded, embossed, faceted 
and polished. 


THE MARBLETTE CORPORATION 
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(Continued from page 84) adapted to the problem of 
packaging dry foods, since the material is inert, and does 
not impart cither odor or taste to the contents. 

The older and better known uses for urea plastics in 
other fields are ever increasing. Such applications as 
closures, watch and jewelry containers, razor boxes, 
cutlery set packages and manicure ensembles are really 
quite well known now to the package designer and mer- 
chandise manager. They know the value of display, of 
color and of inert material. They know also that their 
packages using such material will not deteriorate in the 
retail store from continued handling or display. They 
are slowly beginning to depart from their preconceived 
notions of forms and shapes caused by the limitations of 
other products, and are developing entirely new shapes, 
made possible by a better knowledge of urea plastics. 

In the market for buttons, buckles and slides, the de- 
mand for urea parts is definitely on the increase. The 
ability of this type material to withstand constant wash- 
ing without the danger of bleeding or fading colors has 
made the use of urea parts with fine clothing a natural 
one. This demand has not only developed for slides and 
buttons, but also for findings, costume jewelry, etc. 
Color developments in these fields have been definitely 
toward more translucent and delicate tints. 

The old faithfuls, tableware and premiums, are carry- 
ing on with renewed vigor. Tableware particularly 
has fele the demand stimulated by trailers and airplanes 
for light weight, durable dishes. As for premiums, 
General Foods and Old Dutch Cleanser among others 
distributed several million items to the consumer in the 
form of cereal bowls and wall brackets with a consider- 
able success in the sale of their products. 

In concluding this section on urea molding materials, 
we should like to refer again to our opening paragraph, 
wherein we alluded to the unique properties of urea 
resins and their use by industries. It is our feeling that 
these properties have not as yet been fully exploited, nor 
can we gage accurately where they will eventually carry 
the development and uses of ureas. We believe, how- 


Flexible, translucent sheets of Beetle 
laminated by Formica Insulation Co. 
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ever, that it is to the advantage of all groups concerned 
to broaden and deepen the markets for urea molding 
compounds in those applications for which they are 
best suited. We believe it to be the primary function of 
the material suppliers to make commercially practical 
the exploitation of these unige properties, thereby creat- 
ing a broader and more economically stable basis on 
which the molders may operate. Our mission should 
be sound development, research and study of the mate- 
ria! and its applications to ensurecontinued improvement. 
Competition among producers is secondary to this pro- 
gram, and should, as it has over the past years, act as a 
spur for the improvement of materials and technique to 
meet new demands and new uses. 

We believe our foregoing discussion of urea molding 
materials will have given the reader some knowledge of 
the properties of the resin itself. Our discussion of 
uses of urea resin for other purposes will therefore be 
brief, dealing with its use for laminated products, textile 
applications and paint. 

The use of laminated ureas expanded rapidly during 
the past year, due considerably to the revived building 
industry and general improvements in the raw materials 
and laminating technique. Some of the earlier treating 
difficulties, such as insufficient wet strength of the paper, 
brittleness of the coated paper and a lack of flexibility 
in the curing cycle have been overcome by recent im- 
provements in the materials. 

In general there are two types of urea laminated ma- 
terials—the opaque and the translucent. The opaque 
sheet consists of an opaque core or center section, coated 
with a urea surface. This core may be plywood, as- 
bestos, a laminated phenolic material or a combination 
of phenols and wood. The surface of urea is applied to 
afford a range of stable and brilliant colors. The opaque 
product is probably the better known of the two, and 
finds extensive use for bathroom wall coverings, table 
tops, bars, kitchen drain boards, window sills, etc., 
where a colorful and easily cleaned finish is desired 

The introduction of translu- (Continued on page 88) 


Novelty eye-bath in color, molded of 
Plaskon by Colt's Patent Fire Arms Co. 














SPECIAL TYPES FOR SPECIAL SERVICES 











lf 


“_ A WEAT-RESISTANT 


BAKELITE MOLDED 


Governor disc, hydrometer body, magneto leadout and radio crystal holder of 
special Bakelite Materials. Meter case, at top, of General Purpose Bakelite Molded. 


ECAUSE of its high performance in 

countless applications, the original, 
or General Purpose, type of Bakelite 
Molded has become a recognized stand- 
ard of plastic materials. Its value lies in 
ready moldability plus an unusual com- 
bination of useful characteristics. 

Today, in addition to General Purpose 
Bakelite Molded, there are numerous 
special types adapted to special, difficult 
services. In each, characteristic advan- 
tages of the standard material are 
retained, and one special property is 
emphasized. 

For example, High Impact Bakelite 
Molded possesses more than 14 times the 
impact strength of the General Purpose 
type; and Chemical Resistant Bakelite 
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Molded withstands a 10% sulphuric 
acid test with dimensional reflux of only 
4%, compared with 9% for the General 
Purpose Bakelite Molded. 

Also, High Heat Resistant Bakelite 
Molded stands up at 500°F., as against 
300°F. for the General Purpose type; 
and Low Loss Bakelite Molded possesses 
a loss-factor at 1,000,000 cycles only 14% 
of the value of the General Purpose type. 

Due to this versatility, we urge you to 
consider Bakelite Molded wherever dif- 
ficult problems are encountered in de- 
signing. We will be glad to recommend 
appropriate types. 

Useful information on other impor- 
tant Bakelite Materials is given on pages 


000 and 000 of this publication. 


PARK AVENUE, NEW YORK, N.Y. 
CANADA, 


LTD., 163 Dufferin Street, Terenteo, Ont, 


West Coast: Electrical Specialty Co., Inc., 316 Eleventh Street, San Francisco, Cal. 
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Westinghouse range timers which indicate the dec- 
orative and functional value of molded ureas 
where cleanliness in service is a selling advantage 


(Continued from page 86) cent laminated urea panels 
was probably the greatest development in this field dur- 
ing the past year. This material met a very great need 
in the field of lighting for a panel material, light in 
weight and flexible, which could be used for cove or 
trough illumination. The durable qualities of this ma- 
terial both in form and color permit the extension of 
thermosetting plastics into a completely new market. 

The most important point with regard to this new 
product is that the laminator by varying the opacity of 
the resin may obtain sheets in any thickness having al- 
most any desired optical properties. Extreme trans- 
lucency or opacity may be obtained in various stable and 
light fast colors. 

Inks compatible with urea resins were also developed 
in the last year. By printing with these inks on a thin 
sheet of absorbent paper and pressing this paper as a 
subsurface sheet, translucent signs may be obtained in 
any desired combination of colors. Not only are the 
colors light fast, but since the printing is below the sur- 
face, it is as permanent as the sheet itself. 

In the textile fields, the use of urea resins is rapidly on 
the increase. Creaseproof fabrics, although not new, 
are just becoming known to the general public, and the 
number of textile companies in the field exploiting the 
properties of this resin is practically double that of a 
year ago. 

Creaseproofing is accomplished by impregnating a 
fabric with an aqueous solution of the unpolymerized 
resin. The fabric is then passed through squeeze rolls, 
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dried, and then treated by heat for a few minutes at 
temperatures ranging from 280 deg. F. to 300 deg. F. The 
heat treatment polymerizes the resin and renders it in- 
soluble. Properly treated, the fabric has the same hand 
as the untreated material, and will remain wrinkle-proof 
for the life of the fabric. Velvet, linen, cotton and spun 
tayon materials, rendered crush resistant with urea 
resins, may now be purchased at any of the leading de- 
partment stores. 

Permanent finishes, obtained with urea resins, made 
their appearance during the past year and met with a 
ready welcome from the trade and the consumer. In 
this application, a highly reacted resin is applied either 
in an aqueous solution or emulsion. A very small per- 
centage of resin greatly improves the fabric with regard 
to color brilliance, body, tensile strength, and shrinkage. 
Since the resin is already highly polymerized much less 
heat treating is required than for creaseproofing. 

During the past year alkylated urea resins, soluble in 
organic solvents, were sold in large quantities for the 
first time. Their chief use was as a baking enamel, 
consisting of the modified resin, a white pigment and 
a suitable plasticizer. The white film obtained is hard 
even while hot; it is flexible and resists yellowing by 
heat or sunlight much better than similar films obtained 
with alkyd resins. 


Manufacturers of these materials, with addresses and 
trade names, will be found in the Directory Section 
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PLASTIC MATERIALS 


AND RAW MATERIALS FOR THE PLASTIC AND RESIN INDUSTRIES 


ETHOCEL* 


DOW ETHYL 


Ethy! cellulose is a comparatively new and 
extremely versatile industria! raw material. 
Its unusual combination of properties indicates 
its utility for improving present applications 
of cellulose derivatives and for developing 
many new and commercially important uses. 
Dow Ethyl! Cellulose is available in several 
ranges of ethoxy! content and intrinsic vis- 
cosity under the trade name, ETHOCEL. 


PROPERTIES: 


Readily soluble in low-cost solvents and un- 
usual tolerance for petroleum thinners. 

Compatible with a wide variety of plasti- 
cizers, resins, and drying oils, as well as with 
nitrocellulose. 

Due to its low specific gravity, it has 45% 
more film forming vol per p d than 
nitrocellulose, 18% more than cellulose 
acetate. 

Low flammability . . . Colorless, odorless, 
tasteless, and non-toxic . . . Imparts toughness 
and flexibility to coatings . . . Retains flexi- 
bility at low temperatures . . . Resists strong 
alkalies and dilute acids . . . Stable to heat at 





CELLULOSE 


ordinary molding or baking temperatures . . . 
Is not discolored by light or aging . . . Readily 
wets and disperses pigments. 
Uses—Fiexible lacquers for wood, metals, 
paper, textiles and rubber. 

Increasing resin content and flexibility of 
nitrocellulose lacquers. 

Production of varnishes and sealers of de- 
creased drying time and increased flexibility. 

Flexible cable coatings of high insulating 
valve and low flammability. 

Lacq Isi for fabric and paper 
coatings. 

Printing inks of improved drying time and 
freedom from offset. 

Pigment dispersion for lacquers, | 
and printing inks. 

Plastics for injection and compression 
molding. 

Artificial silk and staple fibers. 

Transparent wrapping or insulating foil. 

Production of wax and resin compositions 
of increased toughness and melting point. 

Preparation of hot melt coatings for appli- 
cation without use of volatile solvent. 








STYRENE 


Styrene is a clear colorless liquid which poly- 
merizes under the influence of heat to poly- 
styrene, a clear transparent thermoplastic 
resin. This property and the dielectric strength 
of the polymer has long made styrene an 
interesting chemical to the electrical and 
plastic industries. Through Dow research and 
resources, liquid styrene of high purity is now 
being offered as an industrial raw material. 


PROPERTIES: 

LIQUID MONOMERIC STYRENE—Several 
grades of Dow STYRENE are available, all 
above 95% styrene content. The properties 
listed are those of a very pure grade of styrene. 


Styrene, monomeric............+6++. 99. 

Boiling Range, at 100 mm. Hg...... 81-82°C. 
CHOSE POs bediccccccvccguss —30.8°C. 
Refractive Index, at 25°C............1.5438 
Specific gravity, at 25/25°C........... 0.905 


As supplied for industrial use, styrene con- 
tains an inhibitor which retards polymeriza- 
tion. 


POLYSTYRENE— Different viscosity types of 
pure polymerized styrene molding powder are 
produced. The properties listed below are 
those of one of the polymers which has wide 


utility. 


Styrene, polymeric, not less than....... 97% 
Specific gravity. ........6seeeeees 1.05-1.06 
Viscosity of 10% solution 

in tolvene........ 20 to 30 cps. 
Molecular weight.......... 50,000 te 70,000 
Softening point.............0+6+ 105-115°C. 


Uses—Liquid styrene is readily polymerized 
to a wide variety of solid forms for electrical 
and optical uses. Polystyrene can be manu- 
factured as free flowing particles. This form 
is especially suited to the production of 
styrene molding powders for injection mold- 
ing of a variety of shapes for electrical and 
decorative uses. Polystyrene also may be 
formulated into insulating and coating com- 
positions. Research is disclosing many addi- 
tional uses. 


VINYL CHLORIDE 


An increasingly interesting raw material 
to the resin industry. 


ccebeseuoseces (-13.5¢)—(-14.0c) 


| a ese .91 at 20/20°C. (49 Ibs. abs. pressure) 


Seoceccereccces 1% acetylene 





DOW CHEMICALS 
OF INTEREST 

TO PLASTIC AND RESIN 

MANUFACTURERS 


- 
ACETAWMILID 
ACETIC ‘ANHYDRIDE 
ANILINE 


CAMPHOR 
MONOBROMATED 


CARBON BISULPHIDE 
CARBON TETRACHLORIDE 
ETHYL CHLORIDE 
ETHYLENE DICHLORIDE 
HEXACHLORBENZENE 
HEXACHLORETHANE 
ORGANIC SOLVENTS 
ORTHOCRESOTINIC ACID 
ORTHOCYCLOHEXYLPHENOL 
PARACYCLOHEXYLPHENOL 


PARA TERTIARY BUTYL 
PHENOL 


PHENOL 
PHOSPHORUS OXYCHLORIDE 
»ALICYLIC ACID 


TRIPHENYL PHOSPHATE AND 
MIXED PHOSPHATES (DOW 
PLASTICIZERS No. 1 to 9 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


Branch Sales Offices: 30 Rockefeller Plaza, New York City—Second and Madison Streets, St. Lovis—135 South La Salle Street, Chicago 


*Registered U. 8. Patent Office 
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Durez improves on older, conventional raw materials... 
makes formerly impossible products possible...makes 
new. revolutionary designs practicable. More and more 
manufacturers are creating new products, redesigning 
old ones and establishing new sales records by capi- 
talizing on the many advantages possible with Durez. 


BECAUSE 


DUREZ HAS UNLIMITED DESIGN POSSIBILITIES. Last year’s 
Silvertone compact with molded Durez cabinet won first award 
in the Modern Plastics’ competition for its beautiful functional 
design. The cabinet of Sears Roebuck’s new 1938 “Coronet” 
model is again molded of Durez. Telechron found Durez an- 
swered the question of how to secure economy in production 
... with rare beauty in appearance. Durez offers almost un- 
limited sculptural possibilities for housings, novelties and 


distinctive packages. Grooves, ribs, threads can be molded in. 


DUREZ HAS A PERMANENTLY SLEEK AND COLORFUL SUR- 
FACE FINISH. Countless packages owe their rich “quality” ap- 
pearance to Durez. Door knobs, closures, trays and housings 
are made of Durez because no amount of handling or abuse can 
make them chip, crack or dull. Durez is specified in many in- 
dustrial applications because steam, caustics, solvents, mild 
acids and alkalis cannot pit or bleed the surface. Products 
made of Durez will never warp or peel, the finish can never wear 


off, because it goes all the way through...is not just applied. 

















DUREZ IS STRONG AND DURABLE, YET LIGHT IN WEIGHT. 
Look at your telephone... lift it, then just try to break it. Durez 
instrument cases are used for airplanes—and each of the four 
mounting lugs must withstand a breaking-pull test of 175 
pounds. Heater housings, binoculars, chair arms and cameras 
are molded of Durez. Properly designed Durez cases and hous- 


ings are unbelievably strong for their weight. 


DUREZ IS INERT TO CHEMICALS, IS UNAFFECTED BY 
WATER, HEAT AND STEAM. The rayon industry uses Durez 
to make spools, frames and a host of other parts that must be 
chemically inert. Marine hardware, electrical fittings and fish- 
ing-reel housings are made of Durez to withstand the corrosive 
action of salt water. Durez is the only plastic that could remain 
immersed in the boiling, medicinal fluids of this vaporizer. 





DUREZ HAS GREAT DIELECTRIC STRENGTH. (Up to 1000 
volis per mil.) Wires and connections can be molded right in 
the housing, Durez itself supplying necessary insulation. Elec- 
trical parts made with Durez have good arc resistance, and can 
be used for high-tension ignition service. Distributor heads, 
motor housings, sockets, switchboards and push buttons are 
made of Durez. 
© ° > 

DUREZ IS FORMED AND FINISHED IN ONE OPERATION. 
Durez products come out of the mold complete with lugs, in- 
serts, flutes, trade-marks, decorations and the final surface fin- 
ish. Only slight buffing to remove fins is required. Durez prod- 
ucts vary in size from a vest-pocket pillbox to the huge case of a 
complicated statistical machine. They are simple as a cap for a 
toothpaste tube, complex as an entire camera, complete except 


for shutter and lens. 


It is the function of the Durez organiza- é 
tion to assist manufacturers in determin- 


ing the practical application of Durez 
molding compounds to their products. 
For further data consult your custom 


molder or write to us for descriptive lit- 


Free on request, com- 
plete booklet of the 
many applications, 
uses and properties of 
Durez molding com- 
pounds 


erature and the advice of our technical 
staff. General Plastics, Inc., 710 Walck 
Road, North Tonawanda, N. Y. 


DUREZ 


MOLDING COMPOUNDS 


SEE DUREZ ADVERTISEMENT ON PAGES — 54-55 








(Continued from page 10) called homologs of each other. 

The first of such homologous series consists of the 
Parafiins, so-called because they occur mainly in petro- 
leum and its companion gas. Note that, building on 
CH, as a foundation formula, each new compound is 
arrived at by adding CHe. 


Methane CH, 
Ethane C,H, 
Propane C;Hs 
Butane C,H 
Pentane CsHis 
Hexane CeH;, 
Heptane CrHi¢ 
Octane CeHis 
Nonane CeHao 


This series brings out very nicely what is meant by 
isomers. There is only one way to draw a picture of 
methane, C with four arms and an H on the end of each. 
So with ethane and propane. However, two arrange- 
ments of molecules can be made of butane, 


H HH H 





hence there are two isomers known, three of pentane, 
and from there up the same basic formula lends itself to 
more and more diagrammatic variations which are 
proved by the existence of distinct products. 

We have here the first lesson in the new vocabulary, 
counting from one to nine. The numbers go right on up 
through twenty and more but as tourists we can't be 
bothered. “ANE” is the general formula. The radical 
we get out of this is CHs, Methyl; C,:Hs or CHsCHp, 
Ethyl; CsH; or CH3.CHy.CHg, etc. See how simply we 
get alcohols by adding OH to these radicals. 


Methyl Alcohol CH;OH 
Ethyl Alcohol C;H;OH 
Propyl Alcohol C;H;OH 


Still going bravely forward the mythical planner lays 
out the unsaturated Ethylene Series—called by their in- 
timates the Olefins. The compounds in this series have 
two less hydrogens than the corresponding saturated 
hydrocarbons, the Paraffins. They have never captured 
the number one of this series, Methylene, alone, so they 
hold it for combination names. Ethylene is C;H, and 
again we run up by steps of adding CH, through Propy- 
lene, Butylene and, now the poetical touch, Amylene 
for five instead of Pentylene. 
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H H 


Ethylene C,H, or C=C 


| | 


H H 


Propylene C3H¢ 
Butylene CyHs 
Amylene CsHio 
Hexylene CeHiz 
Heptylene C;Hi 
Octylene CsHie 


If we start with ethylene arranged CH2—=CHg, remove 
the right hand H, we have CH;=CH, the vinyl radical. 
Here again life is not so simple as it sounds because 
vinyl compounds often start from acetylene and have to 
be carefully guided lest they gather unwanted friends. 

Our next group is not so good. Acetylene, C,H: or 
H—C=C—-H, is followed by Allylene C3H,, again by 
adding CHe, and Crotonylene CyHs. The less said, the 
better off we are, because we had a fine system started 
and now it’s shot to pieces. Just remember Acetylene. 

With a little of this basic picture behind us let's look 
at those radicals again. All those that have one loose 
hand waiting for chance visitors, univalent groups, are 
called alkyls (or alcohol radicals). They are derived 
from the methane series and distinctive names are formed 
by changing ane to yl, thus: 


Methyl CH; 
Ethyl C:H; or CH;.CH, 
Propy| C3H; or CH;.CH».CHe 


Isopropyl! C3H; or (CH;)eCH 

Butyl C,H, or CH;.CH2.CHe.CHs 

Isobuty] C,H, or (CH;)eCH.CHe 

Those in the second series have two loose hands look- 
ing for trouble, bivalent, and are called Alkylenes. 

Other radicals we will meet are the following: 


Hydroxyl —O—H 


Carbonyl >C=O 
V4 

Carboxyl es 
\o-H 

Cyanogen —C=N 
H 


| 


Acetyl —C—C—H 
| | 
ti 


OuH 
H 
Aldehyde ~—C 
\o 
H 
Amino —N 


\u 
pe 


Nitro —N 
No (Continued on page 94) 




















hae “¥ . 
“ 
ae my 


ja products that 


vane f 
ss aad 


promote quality of molded parts. Learn of 


their advantages by writing ‘‘Durite’’, the 


exclusive producers of phenol-furfural resins, 





A MOLDER’S ORGANIC CHEMISTRY 
(Continued from page 92) 


Ethers will be raising their heads here and there, so 
please know that officially an ether is a radical on each 
side of an oxygen atom, quite a chummy arrangement 
that brings out some nice names. For instance, CHs— 
O—CH,; is dimethyl] ether, and CHy—O—C;H,; is methyl] 
ethyl ether. The ether which you inhale just before 
the appendix comes out is diethyl ether, just a bit of 
information along the way. 

Aldehydes are another group whose name comes up in 
headlines in this type of literature. The general formula 


H 
is R—C , R standing for one of our friends, the 
No 
radicals. 
H—CHO Formaldehyde 
CH;—CHO Acetaldehyde 
CHg~=CH—CHO __Acrolein 
H—C—-——-C—H 
C,H;O.CHO or | | Furfural 
H—C C—CHO 
No 


Formaldehyde is, of course, the most widely known, 
its popularity ranging from embalming fluid to plastics, 
if these two may be considered opposite ends of a scale, 
a matter for acrimonious argument at times. A very in- 
fluential school of thought holds them to be closely akin. 
Incidentally formaldehyde is supposed to occur in those 
plant cells which contain the green coloring matter chlo- 
rophyll. An aqueous solution of 40 percent formaldehyde 
is called formalin, and when you evaporate the water 
you get a colorless powder called paraform which is 
probably a several man gang, (CH,O), where n equals 
some whole number. If it is (CH:O)s it is called tri- 
oxymethylene. 

This transition of formaldehyde has been gone into in 
some detail because it illustrates polymerization—a 
basic action in plastics. Polymerization means the 
change of some simple substance into another of the 
same percentage composition but having a molecular 
weight equal to several multiples of the parent substance. 
It is a ganging up of several identical molecules with the 
resulting product quite different from the original. 
Phenolic resins polymerize under heat and pressure, 
and no longer are affected by heat and pressure in the 
same way. 

The chemists have a good, logical, physical picture of 
the simpler compounds and can prove, as we said before, 
that the OH radical is south, south by east of the X 
radical. When it comes to the arrangement of the atoms 
in such a polymer as we finally get in the polymerization 
of phenol-aldehyde resins the doctors have their field 
day. They cover page after page with pictures and 
argue learnedly. We, however, will consider the stage 
of final polymerization as a closed room and wil] merely 
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stand at the door and mention the individuals by name 
as they enter. What they arrange among themselves 
after they get inside can be told by those who know. 

Ketones are another family group formed with CO as 
the connecting link and a radical on each side R—C—R. 


| 
O 
The series runs as follows: 
Dimethyl Ketone or Acetone (CH;)2 CO 


Diethyl Ketone (C,H;), CO 
Dipropyl Ketone (C;H;), CO 


Fatty Acids, so called because many of the higher 
members occur in a combined state in natural fats, and 
resemble fats in physical properties, are a distinct series. 

: is 
The formula is based on the carboxyl group, —C : 
\OH 


Formic Acid CH,O, or H.CO.OH  Butyric—C,H,O, 

Acetic Acid C3;H,O, or CH3.CO.OH Valeric—C;HwO, 

Propionic Acid C3;H,O, or CH;.CH:.CO.OH 

Esters, or alkyl salts, are the result of the reaction be- 
tween alcohols and either organic or inorganic acids. 
Just remove the H from the acid and replace with the 
organic radical. 

C,H;,;OH + HCl <——~> (C,H;Cl + H,O 


This class of compounds is important as the source of 
many of the present commercial resins, a way station on 
the road to final polymerization. The word crops up 
frequently later. 

Amines come from substituting for one or more hydro- 
gen atoms of ammonia (NHs3) one or more of the alky] 
groups. They are divided into three groups depending 
on the number of hydrogen atoms displaced. 


H /H 
Primary—Methylamine NH2.CH; or = >N—C—H 
HA \H 


Secondary—Dimethylamine NH(CHs)2 
Tertiary—Trimethylamine NCCHs 2 
Glycols are next and they are not so nice. Officially 
they are dihydroxy derivatives of the paraffins. Ethylene 
glycol, C2H,COH)2, shows Hz: off Ethane (C;H,) and 
H 
| 
H—C—OH 
(OH): substituted to yield 
H—C—OH 


| 


H 


Anhydrides appear when certain combinations are 
effected and may be regarded as oxides of radicals with 
water squeezed out on the side. Two molecules of a 
monobasic fatty acid, less one of water, gets the same 
result. For example, acetic acid yields acetyl oxide or 
acetic anhydride. 


(CH ;.CO.OH),—H,O=(CH;.CO),0 
(Continued on page 96) 





Ce 














NOW 


How can you use the recently developed 
“Thiokol’’* molding compounds being used 
with such success in the automotive industry, 
in the oil industry, in refrigerating and air- 
conditioning, and other branches of in- 
dustry? 

Products molded of “Thiokol” synthetic 
rubber are oil-proof, flexible, non-arcing. 
They are formed and finished in one opera- 
tion. They can be embossed, engraved, and 
made to any softness or hardness. Outstand- 


OIL-PROOF! FLEXIBLE! NON-ARCING! 


ing physical properties of products molded 
of “Thiokol” powders include durableness, 
resiliency, plus, of course, complete resis- 
tance to all common solvents and dilute 
acids. 

Do this today. Ask your molder to explain 
the possibility of this thermoplastic. Or, 
write directly to Thiokol Corporation, Yard- 
ville, N. J. By return mail you will receive 
complete information. 

*Reg. U.S. Pat. Off. 


THIOKOL CORPORATION 
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(Continued from page 94) 

All of these compounds so far considered are really 
based on methane and can be regarded as derivatives of 
methane, for example: 

C,H, or CH;(CH;) Methyl Methane 

CsHs or CH,(CH;), Dimethyl Methane 

C,H, or CHy.CH, Methine Methane 

The methane group are also called open chain com- 
pounds, presumably built like a centipede; there is also 
a group classed as closed chain compounds, the basic 
picture of which forms a ring. The simplest members 
are the saturated hydrocarbons which are isomeric 
with the olefins. 

1. Trimethylene or cyclopropane—CCH,); on the 


Hy 


Je 


points of a triangle. H,C CH, 

2. Tetramethylene—(CHg), on the points of a square. 

3. Pentamethylene—(CHy,)s on the points of a pen- 
tagon. 

4. Hexamethylene—(CHg), on the points of a hexa- 
gon. 

There is another distinctive group called the aromatic 
series, which is based on its simplest member, benzene 





CeHe, which may be written 
H 
C 
yh 
HC CH S 
| or abbreviated 
HC CH .,* 
aT ad 
Cc 
H 


The positions are numbered for the purpose of reference 
to substituted groups. 

In the benzene nucleus, one or more of the H's can be 
removed and one or more other radicals or elements 
placed in their position. If one is replaced we have the 
mono derivatives, two, the di derivatives, tri derivatives 
and so on. 

The alkyl substicuted benzene series, similar to 
methane, is as follows. 


Benzene CoH, 

Toluene CsHsCH; 

Xylene CsHi(CHs)s 

Echylbenzene CeHs(C;H;) 

Further we have 

CsHs.CH:CH, Styrene or phenyl-ethylene 
CeHs.CCiH Phenyl-acetylene 
C.4H;.NO, Nitro-benzene 

CeHyC NO ,)s Dinitro-benzene 
CHs.C,H,.NO, Nitro-Toluene 


The derivatives of benzene carrying hydroxy! groups 
are usually divided into two groups, the phenols, which 
contain the hydroxyl group or groups directly attached 
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H 
O 


to the benzene nucleus, CsH,OH or , and the aro- 


matic alcohols which carry the hydroxy] radical in a 
H 


side chain, CsHs.CH:.OH or H—{—OH. 


When two strangers join the family the physical prop- 
erties of the product frequently differ depending on 
where they hook on to the original ring. If the strangers 
hang in adjacent positions the compound gets the prefix 
ortho, in numbers one and three positions -meta, numbers 
one and four -para. Hence, we can have by adding 
(CO3H)s, 1 ortho 2 dicarboxylic acid, 1 meta 3 dicar- 
boxylic acid or 1 para 4 dicarboxylic acid depending on 
the position occupied. 

The phenols have the standard nomenclature of mono-, 
di-, tri- or tetrahydric according to the number of OH 
groups present in the molecule. 

The phenols can form: 

Ethers—anisole—C,H;.0.CH; 

Esters—phenyl acetate—C.Hs.0.CO CH; 

Some of the basic groupings follow: 

Monohydric phenols 

C.H;.OH Phenol 

CH;.C.H,.OH Cresols (ortho, meta and para) 

(CHs)2 CeH3.OH Xylenols 

Dihydric Phenols 

C.6H,COH), Catechol (ortho) 

Resorcinol (meta) 
Quinol (para) 

Trihydric Phenols 

Ce6H;(OH); Pyrogallol 

Just one more definition and we can turn to the actual 
chemistry of the various plastics. All chemical com- 
pounds are weighed out in mols or fractions or multiples 
of mols. This is an index figure arrived at by multiply- 
ing the molecular weight of each element by the number 
of its atoms present in the compound and adding the 
grand total to get the molecular weight of the combined 
substance. By using molecularly equivalent quantities, 
the nature of the product can be controlled and a large 
excess of any one reactant can be avoided. 

We now have enough reference material to start fol- 
lowing the reactions involved in the formation of the 
plastics common to today’s market from the raw ma- 
terial through the creation of the molding compound, 
and less confidently, through the final molding itself. 

1. Phenolics: 

Although the general term phenol-formaldehyde is 
applied to this greatest (from the point of view of pound- 
age) group of plastics, such confining of terms is not too 
accurate; phenol-aldehyde type would be a better classi- 
fication. The raw materials are usually formaldehyde 
CH,0O, and phenol CsH;OH, the (Continued on page 98) 
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Vinylite resins 





Widely accepted for sound recordings, and available for 


countless other fabricated articles. Consider these properties— 








The universal acceptance of “ Vinylite” 


resins for electrical transcription records is 
Born SOUND based upon their excep- 
RECORDINGS: tional properties. Such 
records have a low initial 
noise level, good frequency response, are 
non-flammable and practically unbreakable. 
The unusual accuracy with which sound 
tracks are repeatedly molded results in re- 
markable fidelity of sound reproduction. 
“Vinylite” resins produce a thin record that 
does not warp or shrink, and high humidity 
does not affect its wearing qualities or dis- 
tort the sound tracks. 
The same properties which make 
“Vinylite” resins so highly satisfactory for 
records have created a 
FOR LINERS: 
wide demand for other 
fabricated articles. In addition to low mois- 


ture absorption, these resins are also non- 


toxic, tasteless, odorless and chemically inert 


to the action of acids, alkalies, alcohols, 
oxidizing agents, oils, fats and greases. 
“Vinylite” resins are excellent as liners for 
food, drug and cosmetic containers, bottle 
caps and a host of other commodities. Be- 
cause of their dielectric properties, oil resis- 
tance and low moisture absorption these 
resins are used where electrical insulation 
is important. 

“Vinylite” resins are calendered, injection 
molded, and extruded, with or without fillers 
FOR SHEETS. and pigments, in the form 
Rops AND of sheets, rods and tubes. 
TUBES: Such fabricated forms are 
non-flammable, non-warping, non-shrinking 
and can be stamped, formed or printed. 

Carbide and Carbon Chemicals Corpora- 
tion will gladly discuss fabricated forms 
with industrial concerns having applications 
for which these products appear suitable. 


Further information supplied on request. 
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A MOLDER’S ORGANIC CHEMISTRY 

(Continued from page 96) latter coming from the benzene 
series above outlined. These are the most avail- 
able ingredients in the market. Cresols can be substi- 
tuted for phenols. Unfortunately the three cresols are 
mixed up in the commercial sources and ortho doesn't 
cooperate so well. Other compounds containing the 
phenolic groups are candidates, including the di-hydric 
phenols Ce6H,COH)s, catechol (ortho), resorcinol (meta) 
and quinol (para). Formaldehyde can be replaced by 
acetaldehyde, benzaldehyde or furfuraldehyde. 

Phenol is a by-product of coal distillation or is pre- 
pared synthetically when the by-product price tends to 
get off line. Formaldehyde is made by the oxidation of 
methyl! alcohol, which in turn comes in the course of 
the destructive distillation of wood, along with acetic 
acid, acetone and a group of other compounds. This 
price can also be held in line by synthetic production. 

Phenol and formaldehyde are combined in the presence 
of a catalytic agent to produce phenolic resins. Rather 
peculiarly an acid catalyst will produce a resin perma- 
nently soluble and fusible, used in varnishes and lacquers, 
while in the presence of an alkaline catalyst the two 
principles react to form a resin which after the molding 
process becomes infusible and insoluble. Someone 
worked out a chemical name for the final molded phe- 
nolic, oxy-benzyl-methylene-glycol-anhydride. 

2. Ureas, or amino-aldehydic resins. 

Urea (NH_.CO.NHz) can be used with the aldehydes 
just as phenol is used. Again formaldehyde gets the 
preference for commercial reasons. While the molding 
resin made with phenolics has a definite amber tint 
which prevents the development of pastel colors, the 
urea resin is water white which permits combination 
with brilliant and delicate dyes and pigments. 

Thiourea, a compound very like urea except that a 
molecule of § stands in the place of the O, makes a very 
satisfactory molding resin for every one but the molder. 
The sulphur molecule loves to roam and the polished 
steel of the expensive die in which it finally comes to 
rest has an irresistible attraction, making chrome plat- 
ing a necessity. 

These two, the phenol and the urea-formaldehyde 
resins complete the commercial list of thermosetting 
compounds, that is, compounds that definitely alter their 
chemical construction in the course of molding under 
heat and pressure. When they emerge from the die in 
their final form they are entirely different from their 
state when they entered, in appearance, in chemical and 
physical characteristics. More compounds of this type 
may be coming along in the laboratories of the country, 
because the field is unlimited, but the obstacles in the 
way of price and control are pretty potent in themselves. 

The second class which has risen rapidly in the last 
ten years, and to which there seems no end in sight is 
that of the thermoplastics, starting with cellulose ni- 
trate and running through cellulose acetate, vinyl esters, 
styrol, methyl methacrylate and many more to come. If 
the phenolics and ureas can be likened to concrete 
wherein ingredients are blended and the hardened result 
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is fixed and to all practical purposes immutable, the 
second series can be likened to paraffin. Heat it and it 
melts, cool it and it hardens, a process that can be re- 
peated again and again with no appreciable change in 
the material itself. 

1. Cellulose Nitrate. 

Purified cellulose, which has a nasty formula in which 
the unit CeHwOs is repeated a great many times to the 
confusion of the onlooker, is treated with nitric acid and 
a dehydrating agent such as sulphuric acid to remove the 
water. All this must be done with great care because 
cellulose nitrate is highly inflammable. The resulting 
compound is mixed with solvents such as alcohol, or 
acetone and a plasticizer, for example, camphor. It then 
becomes a molding compound. 

2. Cellulose Acetate. 

In this material the cellulose is treated with glacial 
acetic acid and acetic anhydride in a rather round about 
way to get a compound suitable for plastics. The great 
difference between the acetates and the nitrates lies in 
flammability and stabiliry. Age and exposure to sun- 
light have little effect on the acetates. 

3. Vinyl Resins. 

There is a comparatively simple radical CH;=CH, 
called vinyl. Two useful vinyl compounds for the prepa- 

H H 
| 


' 
ration of plastics are vinyl chloride, C=C, and vinyl 
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te 
H Cl 
H H 

| 
| 
acetate, C=C 


H O—C—CH; 


These compounds may be 


|! 
O 
H H 


considered as esters of vinyl alcohol, C——C, although 
| | 
H OH 
this alcohol is such a bad actor chemically that it is of 
no use as a starting point in the preparation of these 
resins. By the co-polymerization of vinyl chloride and 
vinyl acetate, resins can be formed which are thermo- 
plastic. They are odorless, tasteless, resistant to mois- 
ture, dilute acids and alkalies. 

4. Styrol. 

Styrene, alias phenylethylene, CsH;.CH=CHg, has 
great possibility as a thermoplastic after enough mole- 
cules gather in a chain of somewhat dubious description 
through polymerization. 

5. Methyl methyacrylate. 

The polymers of the esters of acrylic acid, CHy==CH.- 
CO—OH (alias ethylene carboxylic acid) and meth- 
acrylic acid, CH».C(CH;).CO.OH (dropped an H and 
replaced by methyl radical) are available today as 
thermoplastic molding compounds. 
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AKALOT== 


NO COMPANY knows all there is to know about ALKYDS. There is plenty to learn—and 
sometimes a small, compact organization is better equipped to get results than a large unwieldy one. 





INVESTIGATE MAKALOT ALKYDS 
UNDOUBTEDLY—one of the Makalot Line will fit your purpose. If not, WE’LL MAKE ONE 
THAT WILL. 


THIS IS OUR LINE—AND WE’RE PROUD OF IT 


MAKALOT ALKYD A.300—A very pale lacquer alkyd solution, 50% in Toluol. 
” " A.301—A hard drying lacquer alkyd solution, 50°% in Toluol. 
7 a A.302—A pale brushing lacquer alkyd solution, 80% in Toluol. 
, - A.303—An extra long oil lacquer aikyd solution, 80% in Toluol. 
" 63 A.400—A short oil, low bake white alkyd solution, 50% in Xylol. 
si A.401—A very quick drying enamel alkyd solution, 50% in Xylol. 
ye 2 A.402—A high grade white enamel! alkyd solution, 50% in Mineral Spirits. 
7 " A.403—A long oil exterior alkyd solution, 60% in Xylol. 
i = A.404—A free flowing exterior paint alkyd solution, 60% 1 Mineral Spirits 
2 Xylol 
™ a A.405—A pale quick drying enamel alkyd solution, 50% in Solv. #2 
" * A.406—A pale long oil linseed alkyd. Like A.409 but higher acidity. 
" = A.407—A long oil spar varnish alkyd solution, 50% in Mineral Spirits. 
" r A.408—A special quick setting white alkyd solution, 50% Mix. Solv. 
S er A.409—A mill white low acid alkyd base. 
" i A.4090—This is A.409 solution 70% in Mineral Spirits. 
" 24 A.411—An extra long oil liquid paint alkyd (base). 
+3 - A.414—A long oil exterior alkyd solution, 60% in Xylol (similar to A.403 but 
faster drying). 
7 - A.415—A superior white enamel alkyd solution, 50% in Mineral Spirits. 
£ ‘2 A.416—A low bake white enamel alkyd base. 


ASK FOR FREE WORKING SAMPLES 
We'll be glad to not only give you the samples but also assist you in your formulation. 


Starting the production of Alkyds with the experience and background gained with the manufac- 
ture of Makalot Molding Compounds, we have developed an equally fine line of Alkyds for the manu- 
facturer of finishing materials. We placed MAKALOT Molding Compounds in the very front rank in 


a comparatively short time. This was possible because we had a better material and more quickly 
solved the manufacturers’ problems. We are now giving a similar service to the users of Alkyds. 
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MOLDING MATERIALS 





One of the fastest selling of the popular table model radios is this 
FADA 254-W. The sm lustre of MAKALOT Molded together 
with the rich coloring effect result in a real sales point. 


Associated Attleboro Mfgrs., Inc., mold them. 





KADETTE Classic is so designed as to give practically same 
appearance front and back. This distinctive cabinet is of a 
beauliful non-streaking delicate shade of green MAKALOT 
trummed with Plaskon and Tenite. The three different colored 
plastics molded with flowing cabinet lines produce a very effective 
color combination. Only the MAKALOT portion is shown above. 


Molded by Chicago Molded Products Corporation. 
Chicago Molded Products Corp. and Associated Attleboro Manu- 


facturers, Inc., are two of the largest and most successful molders 
of Radio Cabinets in the country. 


The anniversary issue of our American Plastic Pub- 
lication is highly significant, but of much greater sig- 
nificance is the fact that there is scarcely a day which 
is not the anniversary of a MAKALOT solution of some 
molding problem. The close knit and purposeful 
MAKALOT organization makes for speed and flexi- 
bility in both service and production. 


In the molding of radio cabinets, a comparatively 
new and extensive use of phenolic plastics, appearance 
is perhaps the prime factor in the choosing of a raw 
material. Here again MAKALOT “shines.”’ 


Secondly, the size of the piece together with the cost 
of the die and the relatively few pieces per day, necessi- 
tates a molding material with which rejects are cut to 
a minimum or eliminated entirely. 


Entering the field of radio cabinet materials and 
establishing its eminence by being the first compound 
of which the large Pilots could be successfully molded, 
all others having failed, MAKALOT has since been 
adapted to numerous cabinets, large and small. Shown 
are two of the most popular table radios, the success of 
one of which is due entirely to MAKALOT quality after 
competitive materials had proved unsatisfactory. 


Experience, sad and otherwise, has taught these 
molders, and many others, that in the molding of radio 
cabinets as well as the majority of jobs, difficult or easy, 
MAKALOT IS THE SYMBOL OF GREATER 
PRODUCTION. 

Among MAKALOT’S imposing list of Standard and 
Special Materials are: 

75-H in Black, Brown and Colors—Practically a uni- 
versal favorite heat resistant compound. 


Shock Materials of high strength and low bulk. 
Acid, alkali and water resistant specials, etc., etc. 


Materials, formulae and experience to satisfy the 
variant needs of today’s molders. 


P. S. To Foremen : 

Mr. Foreman:—When you are 
licked, discouraged and can’t get out your orders, don’t 
listen to the prattle or promises of the fellow who has 
not been able to solve your problem. TRY MAKALOT. 
In the Plastics anniversary edition last year, we cited 
seven concrete cases and reproduced photos of difficult 
jobs where competitive materials had failed. But 
Makalot licked every one in either a few hours or a few 
days. We can help you too. 





MAKALOT CORPORATION 


262 Washington Street 


Boston 


Mass. 


Factory, Waltham, Mass 


Manufacturers of Molding and Paper Impregnating Resins, Lacquers, Varnishes and Alkyds. 
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(Continued from page 34) eatlier applications of plastics 
in aircraft in that the earlier applications were 
catry-overs largely from automobile construction. In 
addition to radio communication on the airlines came 
the improvements in the lighting of the airways them- 
selves. The Airways Equipment Corporation last June 
announced the new airport Boundary Light intended for 
use on the majority of the 10,000 new airports built by 
the P. W. A. at points not having electric current. The 
bulb is fed by a single dry cell. The conical shell of the 
marker is made of phenolic laminated so as to withstand 
perpetual exposure to the weather in ail climates. The 
Kolster radio beacon uses a laminated tubing for the forms 
upon which the inductances are wound, and for panels 
for mounting the various units that require insulation 
of a dependable nature. The Boeing Aircraft Company 
concede that plastics have superior dielectric strength 
and are readily machinable. They do not absorb mois- 
ture and are desirable from the durability standpoint. 
Most of the material used by many of them is laminated 
phenolic composition. The Fairchild Aerial Camera 
uses phenolics on the two film guide rollers and in the 
metering rolls of cach magazine. The Davidge Film 
Laboratory of Hollywood has created a new developing 
tank made of molded phenolics which enables the fliers 
to put their films in the process immediately after ex- 
posure, thus using to advantage the time of flight back 
to their base. Of course, an airplane manufacturer has 
really had no mass production, and this has retarded the 
use of plastics by these manufacturers, though many of 
the things chey specify, utility, appearance, etc., can be 
supplied through the use of plastics. 

Eastman Kodak Company, International Radio, and 
other camera manufacturers find phenolic plastics satis- 
factory for camera cases, when Eastman added the Bullet 
camera to its line, the job required exceptionally close 
tolerances—the multiple threaded lens tubes having 


Sears Roebuck & Co.'s new Coronet radio 
in an all-molded cabinet features the use 
of curved surfaces to accent highlights. 


Molded by American Insulator Corp. 
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twenty threads 18 deg. apart on the circumference with 
.800 in. lead. The tube must have no taper whatever. 
Five or ten years ago such close specifications would have 
made the industry afraid to undertake such a job, and no 
one had ever attempted to mold a multiple threaded tube 
requiring such a high degree of accuracy in the threads. 

Phenolic plastics, both laminated and molded, during 
the year have found interesting adaptions in display 
stands and small signs, one of which is Coty’s display 
for face powder, another is that of Ingersoll-Waterbury 
for their time-pieces. Still another, the International 
Silverware stand. The permanency of the material and 
its coloring recommend it to such application, particu- 
larly where hard or long service is expected. 

There has been an increasing acceptance by ship- 
builders of phenolic plastics in all their varied forms. 
The Richardson cruisers are now using door knobs, 
latches, drawer pulls and other parts of molded phenolic. 
Plastics have been used extensively as adhesives in ply- 
wood for partitions and decorative panels, and in lami- 
nated form for bars, table tops and similar applications. 
In varnish form they have been used for deck and floor 
coatings, as well as protective coatings in interiors, hull 
interiors and below water-line surfaces. They have re- 
duced weight and contributed their bit toward protection 
from fire at sea. 

Resins offer many advantages in the building field 
through laminated sheets of paper bonded together with 
resin, with colorful surface finishes or wood imitation, 
resin-bonded lumber and metal and wood panels. These 
new forms of construction material offer advantages to 
the architect and builder in design possibilities, are 
adapted to the unit type of construction and are easily 
and rapidly assembled. One resin-bonded plywood in- 
stallation, caught in a flood, was under water two wecks, 
then frozen solid. When dried and cleaned, wall panels 
showed no evidence of deterioration whatsoever. 

The H. H. Robertson Company in their ‘‘all-steel 
house”’ incorporated ‘bonded metal’’ wall panels com- 
prising steel, asbestos and wood veneer, bonded with 
phenolic resin. These attractive walls are crack-proof, 
vermin-proof and shrink-proof, and are fire-resistant. 
This paneling offered expensive wood finishes to the 
householder at a comparatively low cost and in the model 
house built by this manufacturer, finishes of satin-wood, 
ebony and walnut veneers were used in the entrance hall. 
In the bathrooms were the same finishes in white and tan. 

Manufacturers of laboratory equipment have recog- 
nized the superiority of phenolic plastics in their im- 
perviousness to acids. An interesting example was their 
adoption for the Ohaus laboratory scale plates. 

Larger moldings are constantly appearing such as the 
Pilot Radio cabinet, the Neosign Theater Box office sign, 
and the Barnham Tomato Juice dispenser. Plastics have 
also advanced in the telephone manufacturers’ acceptance 
and have become standard material. Kellogg Switch- 
board & Supply Company's handset telephone and wall 
set have no exposed metal parts. 

The Roll Case Mfg. Company with the cooperation of 
molding organizations adapted (Continued on page 104) 
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for 


coloring or toning 
MOLDING POWDERS 


Cc. K. WILLIAMS & CO. 
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SYNTHETIC 
RESINS 


IN INDUSTRY 


An Application to Plywood 


Some of the important progress based 
on synthetic resins concerns not only 
the manufacture of entirely new 
products, but also the fundamental 
improvement of older ones. 


TEGO Resin Film is a special phe- 
nolic resin in sheet form which, in 
curing under heat, displays exception- 
al adhesive properties. Interleaved in 
veneers of wood and subjected to hot 
pressing, it produces panels that are 
free from the usual weaknesses of ply- 
wood —especially their susceptibility 
to delamination. Millions of square 
feet of Tego-bonded plywood are now 
being produced monthly, and by vir- 
tue of a synthetic resin suited to its 
purpose the wood industry has found 
greatly expanded outlets. 


Tego Resin Film, as well as a wide 
range of synthetic resins for special 
purposes, is made by The Resinous 
Products and Chemical Company, 
Inc., Philadelphia, Pa. 
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5. Leich Electric Co. uses phenolic plastics through- 
out for the construction of their handset telephone. 
A special material is used which resists constant abra- 
sion and perspiration. 6. Speakman Co. re- 
placed the metal piston in the toilet flush valve 
with a unit molded of specie! moisture resistant 
Durez. Molded by American Insulator Corp. 


(Continued from page 102) the idea of the old roll top 
desk and made tambours for cigarette cases, both pocket 
and table models, using parallel strips of phenolic plastic 
molded on to canvas backing. 

Automotive brake linings have incorporated phenolic 
resins to the extent that today they are practically uni- 
versal. These resins add, through impregnation of the 
various materials used, toughness, friction resistance, 
resistance to water and oil, and assure a lining that gives 
uniform friction coefficient without gumming even when 
extreme temperatures are reached. One large bus com- 
pany reported that they secured 12,000 additional miles 
on phenolic resin-bonded lining. Of course, these same 
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bonding agents have proved successful in the manufac- 
ture of grinding wheels for years, ard have recently 
taken an active place in the bonding of brush bristles. 

While phenolic plastics have been used for housings on 
adding machines, calculators, electric meters, their 
adoption by the Hoover Company for the hood on their 
150 Machine was definite evidence of the trend toward 
these materials for structural parts with strength and 
other qualifications distinctly their own. Molded 
plastics assure accurate assembly and alignment in close 
dimensional tolerances, reduce the weight of the piece 
and finishing costs, giving it a permanency that could not 
be secured in the metal formerly used. 

The American Machine & Metal Company use plastics 
for their hair dryer helmet, one of several developed dur- 
ing the year. This large molding requires about four 
pounds of material and measures 18 in. by 19 in. by 111/2 
in. by 10 inches. 

Temperatures up to 450 deg. will not affect moldings 
made of heat-resistant material. While the material is 
only supplied in the darker shades, either black or brown, 
it is of course intended for such uses as electric iron 
handles, heater and appliance plugs, and other parts that 
must retain their dielectric strength without carboniza- 
tion under relatively high heat. 

Much activity has been experienced in the boxing and 
housing of razors, electric razors invariably having 
plastic housings, and except for those made in white, 
they have been phenolic moldings, the latest of which is 
that put out by Remington Rand Inc. The Packard with 
its all-phenolic housing is a leader among sales. 

Observant of the versatility of these phenol-formalde- 
hyde resins, one agricultural college and a state soil 
analysis group have used them in varied ways: one, as a 
container for filing soil specimens; another, for a bond 
to hold globules of earth together in some of their testing 
and analysis work. 

While the use of phenolic plastics has grown tremen- 
dously during the past few years there are still virgin 
markets remaining, and manufacturers in many fields 
have not yet given them the consideration they should as 
a basic material of construction. Railroad men habitually 
think of metal. They have been brought up to metal, 
but they are streamlining their trains—to make them 
more attractive—and while they have accomplished 
much in the way of design they too will become ac- 
quainted with the practical applications of plastics. 
The lightness, cleanliness, durability of these materials, 
for doorknobs, window sills, arm rests, table tops, car 
trim, lighting fixtures, air conditioning parts and dining 
car accessories is bound to be recognized before long. 

Plastics are inevitable in the adding machine, type- 
writer, dictating machine, check-writer and similar 
business machine fields. Though progress here has been 
relatively slow, the year has seen many new departures 
from tradition, and the business machine designer, manu- 
facturer and engineer have definitely accepted phenolic 
plastics as a basic structural material. 


Manufacturers of these materials, with addresses and 
trade names, will be found in the Directory Section. 
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| EXPERIENCE . . . . over twenty years = |: 
| CAPACITY .. . . for large production |; 
‘| CONFIDENCE . . . . of the industry 2 
| KNOWLEDGE . . . . of its requirements |; 
| PREFERENCE . . . . of our products : 


These are a few of the reasons for our 
outstanding leadership as suppliers of 


COTTON FLOCKS OF SUPERIOR QUALITY 
FOR THE PLASTIC INDUSTRY 


May we have your inguiry ? 


CLAREMONT WASTE MFG. CO. 


CLAREMONT, NEW HAMPSHIRE 
THE COUNTRY’S LEADING MAKERS 
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Chemicals 





for the PLASTIC, RESIN 
AND OTHER INDUSTRIES 


have proved their ability to 
produce consistently superior 
and economical results. 


Manufactured by 


Monsanto Chemical Company 
Sr. Louis, U.S.A. 
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VINYL RESINS (INCLUDING POLYSTYRENE) 


(Continued from page 45) soluble in.lower molecular 
weight alcohols, esters, ketones, aromatic hydrocarbons. 





Demonstration of laminated safety glass bending 
and rolling after it has been cracked by impact 


and chlorinated hydrocarbons, and insoluble in petro- 
leum solvents, oils, fats, water and glycols. Phthalates, 
giycollates and phosphates may be used as plasticizers. 
The resin is compatible to varying degrees with a number 
of natural and synthetic resins, such as ester gum, 
shellac and chlorinated rubber resins. 

Various grades of the resin may be used in surface coat- 
ings, for injection or press molding, for extruding rods 
or tubes or for making sheets. The fabricated forms 
may be drilled, stamped or machined. 

When formaldehyde is used to replace acetate groups 
of poly vinyl acetate, the resulting resin. is odorless, 
tasteless, nearly colorless and has a higher softening 
point, higher impact and tensile strength, and lower de- 
gree of solubility than the acetaldehyde resin of the 
same percentage replacement. 

Formaldehyde replacement resins are insoluble in alco- 
hols, toluol, xy ol, benzol, petroleum solvents, fats, 
waxes and glycols. They are soluble in chlorinated 
hydrocarbons, acetic acid, dioxan and furfural. This 
resin has excellent heat and light stability and is hard 
and rough. Certain grades made from low viscosity poly 
vinyl acetate are suitable for surface coatings. The 
gtades made from medium or high viscosity poly vinyl] 
acetate must be plasticized to make them suitable for 
molding, or extruding into rods or tubes. 

The butyraldehyde replacement resins are character- 
ized by exceptional clarity, roughness and heat and light 
stabilicy. Like other aldehyde replacement resins, the 
properties can be made to vary rather widely by selection 
of poly vinyl acetate used, and the percentage replace- 
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ment. At the present time only one grade of this resin 
is being produced commercially. 

Some physical properties of this particular grade are 
given in Table II. 


Taste Il 

Specific Gravity 1.1] 
Tensile Strength Ibs./sq. in 8100-8500 
Notched Impact fr. lbs./specimen (.5 X .5 bar .1” 

notch. 44-—.60 
Modulus of Ruprure—lbs./sq. in 11,400 
Heat Distortion Point (A.S.T.M.) °C 57-58 
Water Absorption—16 hrs. @ 60° C. (A.S.T.M 3-$% 
Resistance to alkalis Moderately good 
Resistance to acids Poor 


Solvents for the present commercial grade are meth- 
anol, ethanol, isopropanol, butanol, cellosolve, methy! 
and buty!] cellosolve and dioxan. The resin is not dis- 
solved, but is swelled by ketones, aromatic hydrocarbons, 
organic esters and chlorinated hydrocarbons. It is 
rather difficult to work on ordinary mechanical equip- 
ment unless plasticized. Plasticizers such as dibutoxy- 
ethy! phthalate and 3-GH are satisfactory. 

Thus far the use of the one grade of this resin being 
manufactured has been confined largely to the safety 
glass field, where the extreme clarity, heat and light 
stability, adhesive properties and great strength of the 
resin, make it particularly desirable. This use is rapidly 
gtowing and, as production facilities are expanded to 
take care of increasing demand and costs are correspond- 
ingly reduced, this resin should fill many industrial 
needs in the fields of surface coatings, molded objects, 
sheets, rods, tubes and coated and impregnated fabrics 


Vinyl acetate-vinyl chloride copolymers 


Vinyl acetate-vinyl chloride copolymers are, as the 
term implies, resins resulting from the conjoint polym- 
erization of vinyl acetate and vinyl chloride. Theoreti- 
cally, the resin molecule consists of a linear chain in 
which monomeric vinyl! chloride and vinyl acetate have 
reacted with themselves and with each other to form a 
conjoint polymer. The relative proportions of viny] 
chloride and vinyl acetate in the chain depend upon the 
composition of the reaction mixture, and the length of 
the molecule is controlled by the reaction conditions at 
the instant of formation. 

Although it is unlikely that production of vinyl] 
acetate-vinyl chloride copolymer resin with polymers 
all of a single size will be achieved, it is possible and 
practical, by carefully controlled manufacturing condi- 
tions and use of the purest of raw materials to produce an 
average high, low or medium molecular weight resin. 
The properties of the resin are closely associated with 
the molecular weights and relative percentages of the 
polymer bands of which the resin is composed, as well 
as the vinyl acetate-vinyl chloride ratio. As the aver- 
age molecular weight is increased, the effect of solvents 
on the resin is lessened, the plasticity decreases and 
modulus of elasticity and rupture increase, as does the 
tensile and impact strength. As the vinyl acetate per- 
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centage is increased, the water absorpcion increases, 
solvents have more effect on the resin, the softening 
point of the resin is lowered, and degree of compatibility 
with other resins is increased. 

A vinyl acetate-vinyl chloride copolymer, to con- 
stitute a versatile material of maximum industrial utility, 
should combine as far as possible, the excellent clarity, 
heat and light stability of poly vinyl acetate with the 
high degree of chemical resistance of poly viny! chloride, 
and should form a resin of the highest molecular weight 
that may be readily compounded, calendered or molded 
under average plant conditions, and which, for surface 
coating applications, is easily dissolved by commercially 
available organic solvents. Such a resin is being pro- 
duced commercially with an 87-13 vinyl chloride-viny] 
acetate ratio. Some physical properties of this resin 
are listed in the Plastics Properties Chart at the end 
of this section 


Compounding of copolymer resin™ 


Copolymer resin is produced commercially in the form 
of a fine powder, which may be easily compounded with 
fillers, pigments and plasticizers, by the use of heated 
internal mixers, and two roll differential mills, of the 
type ordinarily used for rubber compounding. Since the 
thermal life of the copolymer resin is somewhat affected 
by direct contact with iron or steel at elevated tempera- 
tures, best results are obtained if the parts of the com- 
pounding equipment with which the resin comes in con- 
tact, ate chromium plated. In any case, small amounts 
of heat stabilizers, usually 1.5 percent, to 3 percent, such 
as lead stearate, lead oleate, or calcium stearate, should 
be added to the mix. It is also advisable to add a small 
amount, say 1 percent, of a lubricant such as carnauba 
wax, to prevent occasional sticking of the resin to the 
compounding equipment. 

The usual compounding procedure is to dry blend the 
required amount of resin, stabilizer, filler, pigment, 
lubricant and plasticizer, and charge to heated mixer or 
roll mill. Equipment temperatures of 200 deg. F. to 
175 deg. F. are used, depending on the amount of filler 
and plasticizer. Eight to ten minutes mixing ordinarily 
will be sufficient for thorough compounding. The resin, 

* Henceforth in this discussion of vinyl ecetete-vinyl chloride copolymer resins 


the term copolymer resin will refer to the 87% vinyl chloride-13% vinyl acetate 
variety unless otherwise stated. 


or resin-filler mix, may be taken from the hor rolls in 
sheet form and cut while warm into preforms, for direct 
use, as such, or for subsequent grinding to granular form. 

Many relatively inexpensive fillers are suitable for use 
with copolymer resin, such as clay, talc, slate flour, mica, 
asbestine, whiting, carbon black, blanc fixe, alpha pulp, 
super floss, etc. Fillers and pigments containing iron or 
zinc should be avoided. Where an unusually flexible 
product is required, a number of plasticizers of the glycol- 
late, phthalate and phosphate type are suitable for use. 
Examples are: dibutyl phthalate, kronisol, lindol, 
santicizers B-16 and M-17, plasticizer 3-GH. 

Copolymer resin molded. Articles molded from copoly- 
mer resin exhibit exceptional and very desirable proper- 
ties in that warpage, shrinkage, water absorption, 
breakage, effect of common corrosive agents, tendency to 
cold flow, are practically nil. The resin is quite clear as 
produced, so it is possible to compound the material to 
make very delicate pastel shades. The above facts, 
coupled with the non-flammability, complete lack of 
taste, odor or toxicity, combine to make this an ideal 
material for molded dentures, cosmetic and food con- 
tainers, bottle caps, radio parts, 2utomobile and re- 
frigerator parts, steering wheels, fountain pens. Tooth- 
brushes molded from this resin are very strong and tough 
and do not warp, crack or check. A large proportion of 
the electrical transcription records for broadcasts are 
molded of copolymer resin. Such records have a very 
low initial noise level, excellent frequency response, and 
long life, and sound tracks may be placed very close to- 
gether to provide a complete program on a single disc 
Since the molded record has no tendency to warp and 
thus distort sound tracks, it may be molded in very low 
thicknesses with a consequent saving of material. Be- 
cause of the permanent thermoplasticity of copolymer 
resin, the material will continue to flow evenly as long 
as molding heat and pressure are applied, thus making 
it possible to mold large barrels and other sections for 
plating installations. The resin is well suited for this 
use since it is entirely unaffected by plating solutions. 

For orthodox press molding, the resin may be used as 
a preform cut or stamped from milled sheets, extruded 
ribbons or rods, or preforms may be made from granular 
stock with the standard types of pilling machines, or 
resin may be charged to the mold in granular state. 
Molds should be of the semi-positive type, and about 


Illustrating the sey oe polystyrene by machining a small piece from the 
cylindrical block. ( é 
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Molded polystyrene in the form of a ball, a con- 
denser case and a rheostat. Polystyrene ex- 
truded rod and the use of polystyrene sup- 
porting bars in copper coils for electrical use 


.003 in. clearance should be allowed for escape of flash 
when using unfilled material, with slightly greater 
clearance for filled stock. To properly anneal castings 
the temperature of mold and casting should be 270 deg. 
F. to 290 deg. F. as mold closes. Pressure of 2020 Ibs. per 
sq. in. of mold area is high enough for most any design 
of molded piece. Castings should be cooled to about 
100 deg. F. before releasing pressure and opening mold. 

Copolymer resin may be injection molded readily. 
However, since the resin does not have indefinite heat 
stability, certain precautions should be observed for best 
results. All parts of the equipment that come in contact 
with the hot resin, except the die itself, should be chro- 
mium plated and properly designed heating units must be 
used. A temperature of 290 deg. F. to 300 deg. F. is 
normally used for injection molding of this resin. 

Calendered stock. Copolymer resin, filled or unfilled, 
may be calendered at reasonable speeds on calender 
equipment of the type ordinarily used in the rubber in- 
dustry, at temperatures of 200 deg. F. to 275 deg. F. de- 
pending on amount of filler and plasticizer used. Con- 
tinuous lengths of stock from about .002 in. to .250 in. 
in thickness may be produced. 

Because of the extremely good moisture and grease 
resistance and lack of odor and taste, calendered film 
stock is exceptionally well suited for lining of food 
cartons, sausage casings and the like. Since copolymer 
resin is an excellent thermoplastic adhesive, calendered 
film stock is well suited for the laminating of wood, 
paper and fabrics of all kinds. 

Clear film stock may also be transferred to decorated 
paper or fabric by heat and pressure in a continuous op- 
eration. This gives a transparent, non-flammable, highly 
resistant protective coating that brings out printed colors 
and gives them depth. Such a coating serves admirably 
for lamp shades, file folders, instruction cards, magazine 
covers, etc. 

Because of its good electrical properties and high 
moisture resistance, copolymer film is well suited for in- 
sulating interlayers in small motor coils, slot insulation, 
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and as outside wrapping for electrical coils. Millions of 
square yards of paper that has been calender coated with 
a thin film of the resin have been supplied for bortle 
closure liners. Resistance of the film to corrosive agents, 
together with lack of toxicity, odor or taste, make it 
suitable for sealing almost any type of packaged product. 

Colored film may be calendered on paper for table tops, 
shelf covers or for any similar use where a washable, 
resistant coating is required. Plasticized copolymer 
resin, filled or unfilled, when calendered on fabric back- 
ing, gives a product that far exceeds the standard test 
requirements for resin coated cloth on flexing, folding 
and exposure tests. Cloth coated with copolymer resin 
may be easily embossed in any design with standard 
equipment of either the roll or plate type. The material 
is well suited for upholstery, book covers, luggage cover- 
ing and other similar applications. 

Sheets—rods—tubes. Sheet stock may be secured in all 
plain colors in transparent, translucent or opaque, in 
either polished or matte finish, in almost any thickness 
required from about .oro in. to .s;o0 in. Such sheets may 
be printed, stamped, engraved, blown, swaged, ma- 
chined, sawed or molded. Because of no surface warpage 
to distort vision, copolymer sheets are well suited for 
use as automobile sun visors to eliminate road glare, 
reduce direct glare of sun or approaching headlights. 
For sun visors, dye combinations are used that absorb 
the light bands that contribute most to eye strain, while 
passing, but reducing in intensity the light bands that 
contribute most to vision. 

Copolymer sheets are well suited for manufacture of 
articles where even slight warpage or shrinkage cannot 
be tolerated, such as triangles, T-squares, slide rules, 
looseleaf bindings and similar articles. Because of alco- 
hol, water and perspiration resistance and non-flamma- 
bility, sheets of the resin are well adapted for manu- 
facture of long life playing cards, file tabs, card cases, 
magazine covers, ladies’ hand bags and similar articles. 

Rods and tubes of copolymer resin, in any solid color, 
may be extruded with standard equipment. Either filled 
or unfilled resin may be used, and such extruded shapes 
may be sawed, machined or threaded. Rods of irregular 
shapes are suitable as preforms for press molding, for 
picture frames, cove molding, etc. The complete re- 
sistance of the material to most inks, makes tubes of 
copolymer resin well suited for fountain pen manufac- 
ture, while moisture resistance and electrical properties 
suit tubes for use as shells for radio condensers. The resin 
may be easily extruded over wires at high speeds with 
standard equipment, to provide a moistureproof, corro- 
sion resistant, low loss insulation. 

Surface coatings. Surface coatings of copolymer resin 
are being widely used for industrial applications and 
have proved to be the solution to many problems that 
had not been solved by the use of any other material 
available. Because of the unusual properties of the resin, 
it may be used to advantage as the lining for metal con- 
tainers for packaging of such products as beer, fountain 
syrups, shortening, fruit juices, soap solutions and 
bleaching solutions. As a coating on metal foil or paper 
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it is used for wrapping of food products. Due to extreme 
resistance to alkalis and acids, the resin is used to coat 
concrete, composition wallboard, hotel and hospital 
furniture and sheet metal for stamping into screw caps. 
Solutions of this resin are also used for coating or im- 
pregnating fabrics, to make shoe box toes, rain coats, 
shower curtains, “‘starchless’’ collars, and cuffs. 

Copolymer resins are quite clear, so any desired color, 
including whites and delicate pastels, may be obtained. 
Coatings are tough, durable, extremely resistant at ordi- 
nary temperatures tosuch corrosive materials as sulphuric, 
hydrochloric, hydrofluoric and nitric acids, aqua regia, 
sodium and potassium hydroxide solutions, potassium 
permanganate and dichromate, silver nitrate, etc. 

The resin is soluble in ketones, chlorinated hydro- 
carbons, esters and poly-ethers. The ketones and chlori- 
nated hydrocarbon solvents permit the highest concen- 
tration of resin in mobile solution. Because of the tox- 
icity of the chlorinated hydrocarbon solvents, the ke- 
tones, such as acetone, methyl] ethyl ketone, methy! iso- 
butyl ketone, etc., are preferable as the active solvent 
Coal tar derivatives, such as toluol and xylol may be 
used as diluents. Alcohols and aliphatic hydrocarbons 
will tend to precipitate the resin if used in even small 
quantities, so their use should be avoided. 

If highly flexible coatings are required, a number of 
plasticizers may be used, such as dibutyl phthalate, 
lindol, kronisol, some of the santicizers, 3-GH, and 
some of the aroclors. Copolymer finishes are of the 
baking type and usually are applied by spraying or roll 
coating. If held at the baking temperature for too long 
a period, the resin will undergo some color change, 
especially if the surface coated is a material, such as iron 
or zinc, which promotes resin decomposition. Practical 
methods have been worked out, and are in use, which 
effectively prevent discoloration during baking. 

Pigmentation is best accomplished by making up color 
sheets or chips on a 2-roll differential mill and making a 
paste of such chips to be added to a clear base solution. 
Solution may be effected in cold solvents or solvent- 
diluent mixtures, with vigorous agitation of the mix- 
ture. Formulated copolymer surface coatings may be 
secured from lacquer companies in this country. 


Conclusion 

Vinyl resin plastics have proven highly satisfactory, 
and are being used in increasing volume for a great many 
diversified applications, and appear firmly entrenched in 
industry. When we consider the great versatility of this 
group of resins, their most desirable properties, the 
practically inexhaustible supply of domestic raw ma- 
terials for their manufacture, the low cost volume pro- 
duction possibilities, it is apparent that the poreatial 
field of industrial uses for vinyl resin plastics has hardly 
been touched. 


Manufacturers of these materials, with addresses and 
trade names, will be found in the Directory Section. 
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ETHYLCELLULOSE—A NEW PLASTIC 


(Continued from page 23) dium, underwent a tremendous 
change from the days of the ivory hair brush. 

The use of plastics during the last few years has pro- 
gressed with ever-increasing rapidity, and with this 
growth there has come a demand for new and newer 
materials to suit new and wider uses. Hence, today 
the introduction of a new plastic in all probability 
heralds, not necessarily incteased competition in the 
existing field, but more probably an enlargement and 
extension of it. 

The introduction of ethylcellulose into the plastics and 
allied fields comes in answer to a demand for a material 
having new and different characteristics which will 
permit the enlargement of the industry into virgin fields, 
and will facilitate the manufacture of articles having 
novel properties and uses. This cellulose derivative 
is not new, but its development has awaited a demand 
for the characteristics which its properties provide. 

Chemically speaking this compound is an ether 


The ethyl group is joined to the cellulose through oxy- 
gen, and this structure has a wide and well founded repu- 
tation for stability to chemical action, and to the action 
of heat and light. Ethylcellulose exhibits the char- 
acteristics mentioned to a very marked degree, and 
these properties become even more outstanding as im- 
provements in its manufacture continue. 

Because of its ability to withstand considerable heat 
without degradation this derivative should, and does, 
fic well into the plastic field. Compression molding 
does not require a great degree of heat stability but in- 
jection molding frovides a severe test for any molding 
material, since in being softened it is often subjected to 
high temperatures for rather lengthy periods. Ethy!- 
cellulose meets this challenge in two ways: First, it is 
inherently stable to relatively high temperatures, and, 
second, its softening point is low, and therefore it does 
not require a very high molding temperature. 

The behavior of a plastic material when combined 
with modifying agents is of particular interest. The 
type and kind of plasticizer may vary with the purpose 


3. The Olsen Flow Tester, although primarily designed for use with thermosetting materials, is a useful 
tool for meng softening and flow characteristics of thermoplastic materials. The curve here shown is for 
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for which the molding material is intended, and very ap- 
preciable changes in physical or electrical properties 
may be effected by the proper selection of modifying 
agents. In this field ethylcellulose has no peer. It is a 
good mixer, being compatible with a wide range of plas- 
ticizers, resins and lubricants. Thus, in spite of the low 
softening point of the basic material, an ethyl plastic 
can be made which is both tough and hard at the use 
temperatures of the molded piece, and which still flows 
easily at molding temperatures, and thereby permits 
high production from low power presses. 

Peculiar to ethylcellulose is its ability to combine 
with plasticizers by the aid of heat and mechanical 
working alone, thereby avoiding the customary sol- 
vent colloiding step with its subsequent slow solvent 
removal. The amount of plasticizer required is also 
much lower than for the older cellulose derivatives. 
This permits manufacture of a plastic in which the ex- 
cellent properties of the basic materiai are subject to a 
minimum of change to achieve a given plasticity and 
at the same time, due to the low initial plasticizer con- 
tent, the retention of this modifier is about 100 percent. 

The electrical properties of ethylcellulose are very 
good, and its low moisture absorption favors the reten- 
tion of superior performance characteristics under ad- 
verse conditions. 

While high tensile strength of a molded piece is 
often claimed as a good criterion for evaluating a mold- 
ing material, any molder or user of plastics very quickly 
comes to the realization that molded parts usually fail 
from shock rather than from tensile stresses. The 
cellulose derivatives have always been favorably known 
for their shock resistance, nor does ethy] fail to uphold 
the family reputation in this respect. In fact, an im- 
portant property of this material as compared with 
other cellulose derivatives is its greater retention of 
toughness and flexibility at lowered temperatures. 

With a material like ethylcellulose which is com- 
patible with such a host of modifying agents, each of 
which influence one or more properties, it is difficult 
to set down even an average set of properties. This is 
particularly true of a plastic just emerging from the 
development stage. However, it is hoped that the 
data given in the Plastics Properties Chart at the end 
of this section may serve as a basis for preliminary 
comparison with other materials. 

There is no worker in plastics who views the future of 
this industry with anything but optimism. The uses of 
plastics are increasing daily, and the time is not far dis- 
tant when these products will be used as widely and 
generously as the now common construction materials. 
Each application will have its own requirements, and 
each.plastic will share in this development as its char- 
acteristics dictate. The extensive use of ethylcellu- 
lose plastics in this field is to be predicted on the basis of 
its stability to light, its low water absorption and its 
retention of toughness at low temperatures. 


Manufacturers of these materials, with addresses and 
trade names, will be found in the Directory Section. 
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(Continued from page 22) dependab!e chemical inertness. 
One type of cold molded plastic includes a blend of 
coumarone-indene resin with crude or reclaimed rubber 
to impart resilience. A grade of resin melting above 
115 deg. C. is employed. The compound contains from 
11 to 16 percent coumarone-indene resin with 6-8 per- 
cent crepe or reclaim rubber compounded with fillers and 
pigments on a rubber roll or internal mixer so that the 
pigment particles are thoroughly coated with binder. 
The mixture is sheeted and then, ground cold ready for 
molding under pressure. An alternative method in- 
volves powdering fillers and binder separately and mix- 
ing thoroughly before molding. Baking at 100 deg. C. 
for 12-15 hours is claimed to improve the hardness and 
set of the articles made from this product.’ Special coal 
tar pitches have been used as modifying agents for 
coumarone-indene resin in similar compounds. *® 

Sulphur has been used as a modifying agent for 
coumarone-indene resin in cold molded plastics. A mix- 
ture of approximately 69 percent of sulphur and 31 per- 
cent coumarone-indene resin is blended with inorganic 
fillers and cold molded into any prescribed shape.’ Heat 
treating at 480 to 500 deg. F. for 16 hours is said to 
“vulcanize"’ the resin while some hydrogen sulphide is 
eliminated. A proportion of sulphur up to 4o percent 
remains combined with the resin, it is claimed, so that 
an article of pleasing black appearance and good elec- 
trical and mechanical qualities results.” Sulphur- 
coumarone-indene resin mixtures when used with fillers 
such as clay, sand, glass or brick dust have been used as a 
molten waterproof dielectric sealing compound for elec- 
trical blasting caps.® 

Another type of molten sealing compound for insulat- 
ing electrical coils has been developed by heating 85 
percent coumarone-indene resin (M. P. 80-100 deg. C.) 
with 15 percent china wood oil until a clear liquid re- 
sults. The resulting product, melting at approximately 
60 deg. C., is claimed to serve as a permanent insulation.° 

Possibilities for a thermoplastic resinous molding base 
are indicated in the blends of coumarone-indene resin 
with shellac which has been treated with zinc oxide and 
rendered permanently thermoplastic. A typical blend 
contains 50 parts shellac, 15 parts zinc oxide and 50 parts 
coumarone indene resin intimately mixed and heated 
between 200 and 280 deg. C. It is claimed that the result- 
ing tesinous blend may be melted to a moderate or low 
viscosity liquid. 

Waterproofing of articles made from Portland cement, 
such as insulators, etc., has been carried out by grinding 
the cement with coumarone-indene resin and fillers such 
as asbestos. After hydrating, molding and allowing the 
article to set, gradual heating causes the thermoplastic 
resin to flow and seal the pores.'' When melted, this 
resin is comparatively-low in viscosity so that it can be 
employed successfully as a treating agent for sealing in- 

‘sulators and other articles made from Portland cement. '* 


A _of coumarone-indene resin and poly- 


vinyl-acetals:is used in the manufacture of transcription. 
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records, and the resulting record is said to give fine re- 
production with freedom from surface noise. The com- 
bination can be handled in regular record manufacturing 
processes. This type record is light in weight and pre- 
serves good strength, which reduces breakage in transit. 

Some very interesting leather-like sheets have been 
produced by cold-milling (on rubber rolls) coumarone- 
indene resin with high isobutylene polymers of the vis- 
tanex type. A typical compound containing 75 parts 
hard type resin with 25 parts vistanex has good flexi- 
bility and chemical resistance. A sheet of this when 
moistened on one side with toluol shows satisfactory 
adhesion for metal surfaces and hence has been considered 
suitable as an acid and alkali resistant tank lining. 

An interesting use for a thermoplastic composition 
containing coumarone-indene resin is in the production 
of transfer inks. Coumarone-indene resin is combined 
with bodied oils to which pigments are added to make a 
transfer ink compound. This is melted and arplied by 
means of a deeply engraved roll to give designs on 
paper.'* Combinations of coumarone-indene resin with 
oils and cellulose ethers have been used as fusible transfer 
ink compounds. ' 

Many possibilities exist for the use of coumarone- 
indene resin in stiffening, waterproofing and laminating 
paper. The simplest method involves introduction of 
the hard grades of resin in finely ground state into a 
paper beater where it becomes intimately mixed with 
the fiber prior to formation of the sheet. The resin is en- 
meshed in the sheet during formation and, by applica- 
tion of heat on the driers or by pressing and heating the 
sheet after it has been made, is more thoroughly dis- 
tributed through the fibers, imparting water resistance 
and strength to the stock. '® 

The use of such sheets in laminating operations is in- 
dicated. In preparing resin suspensions for addition to 
the paper beater 50 parts or more of the resin may be 
ground to 200 mesh and stirred thoroughly into a solu- 
tion of 5 parts of silicate of soda with 4 parts of resin oil 
in 100 parts of water. Grinding of the resin and solution 
together in a pebble mill is optional to adding powdered 
resin to the solution as described above. 

Coumarone-indene resin may be employed in combina- 
tion with oil-soluble phenolic resins in the saturation of 
paper or other fibrous sheets in the preparation of lami- 
nated fibrous materials.’ This operation involves the 
saturation of paper such as Kraft with coumarone-indene 
resin in solution together with oil-soluble phenolic resin, 
or treating a fibrous sheet previously saturated with 
coumarone-indene resin with a solution of oil-soluble 
phenolic resin, and subjecting two or more sheets to 
heat and pressure to effect lamination. As early as 1912 
the use of coumarone-indene resin with phenolic resins 
was mentioned by Backeland."" The compatibility with 
quick curing type phenolic resins is limited, but the oil- 
soluble type of phenolic resins blends readily with 
coumarone-indene polymers. 

Sheeted plastics have been made from molding powders 
prepared from powdered blends of cellulose ethers with 
pigments and fillers. When benzylcellulose is used it is 
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often associated with resins of the coumarone-indene 
type."* It is claimed that mixtures of coumarone-indene 
resin and benzylcellulose with chalk give a sealing wax 
which is equal to any on a shellac base.” In its variety 
of functions coumarone-indene resin stands unique as an 
agent in rubber compounding. Functioning as a softener 
it mills readily into the rubber, producing a smooth 
flowing stock with good tubing and calendering prop- 
erties. It imparts a high gloss to molded rubber articles 
and, because of its low tinctorial power, will not materi- 
ally change the shade of sensitive pigments. It appre- 
ciably retards bleeding of organic colors. Its excellent 
insulation properties make it a very desirable compound- 
ing agent in electrical cable insulation. In addition, it is 
useful in many other rubber compounds including hard 
rubber, sponge rubber, extruded compounds and tubing, 
heels, soles and many other products. 

Many possibilities exist in utilization of this interest- 
ing resin in the vast field covered by industries employing 
rubber latex. One of the simplest methods” involves 
the emulsification of a plastic type of coumarone-indene 
resin or of a hard type to which a softener has been 
added. The emulsion is added to the latex in proportions 
indicated by the use intended. Such combinations may 
be used in different types of adhesives to which the resin 
imparts added ta k and smoothness. Innume:. ble other 
uses for such blends are being suggested daily. 

This brief discussion has illustrated, by various ex- 
amples, the scope of usefulness of coumarone-indene resin 
in modern industry. The examples—based upon its 
many attractive properties as well as the wide range of 
other substances with which it is compatible—do not 
encompass all possible applications of coumarone-indene 
resins. The above description will indicate the poten- 
tialities of one of the most interesting thermoplastic 
materials yet discovered. 


Bibliography 


1 Gordon M. Kline, Circular C 411 of the National Bureau of Standards. 
2 J. P. A. McCoy, U. S. Pat. 1,299,846. 

3 |. G. Farbenindustrie, English Pat. 320,611. 

4 J. P. A. McCoy, Re-issue 15,199 (U. S. Pat. 1,300,218). 
’ A. B. Cowdery, Canadien Pat. 362,543. 

* A. B. Cowdery, Canadien Pat. 362,541. 

7C. A. Herbst and J. D. Endriz, U. S. Pat. 1,982,809. 
*H. L. Grant and W. R. Farren, U. S. Pat. 1,612,576 

°F, J. Groton, U. S. Pat. 1,455,200. 

” W. A. Broughton, U. S. Pat. 1,953,951. 

" C. E. Skinner, U. S. Pat. 1,299,798. 

12. J. P. A. McCoy, U. S. Pat. 1,299,847. 

3 T. Marston and W. S. Lawrence, U. S. Pat. 1,511,816 
4 W. S. Lawrence, U. S. Pat. 1,899,420. 

18 J. A. Kenney, U. S. Pat. 2,051,409 and 2,051,410. 

6 LT. Sutherland, Canadien Pat. 365,182. 

® L. H. Beekeland, U. S. Pat. 1,038,475. 

1* British Celanese Ltd., English Pat. 313,133. 

* E. |. Berg, Plasticheskie Massui, 1932, No. 2-4; 29-34 
2° M. C. Teague, U. S. Patents 1,719,948 and 1,750,767. 


Manufacturers of these materials, with addresses and 
trade names, will be found in the Directory Section. 





GEMLOID 
ANOTHER popppoarigy PRODUCT 





GEMLOID 





IN THE NEW 


GENERAL ELECTRIC CLOCKS 


MADE WITH 


ENAMELOID - CLOISONNE 


REG. U. S. PAT. OFF 


. 7] . . ° 
Some National Users of “ Enameloid-Cloisonne”’— 
“EMERSON RADIO: R.C.A. RADIO; STEW ART-WARNER: 
MIDWEST RADIO: INTERNATIONAL RADIO: CLINTON RADIO; 

WELLS-GARDNER: WARREN TELECHRON.” 

Available in unlimited designs. Crested in 

beaut fu! Cloisonne decorative effects. Styled, 

formed end shoped in all colors for ai! 

man_.ficturing purposes. !morcve the apoeer- 

ence of your products. Let us show you how. 


Individually created and exclusively manufactured by 


GEMLOID CORPORATION 


425 FOURTH AVE. NEW YORK, N. Y. 














a i i i i i i i i i i i i i i i i i i i i i i i i i i i 


i i i 


FOR 
COMPOSITION 
MOLDING 


Imported and domestic goods 
Mesh from 25 to 200 
Suited to your own formulae 
Immediate deliveries 


Ample stock always on hand 


g STATE CHEMICAL COMPANY 





20 WEST THIRD ST. NEW YORK, N. ¥. 


OCTOBER 1937 115 


=—s_ssoooeorreoeeeeeeeeeeeeeeeeeeeeoweoreweoreeeererewererervevev-w~* 














SHELLAC: A GROWING FACTOR IN INDUSTRY 


(Continued from page 37) a varnish and as a molten 
resin in preparing these compositions. The largest quan- 
tities of the laminated paper produ s are probably used 
for insulating tubes such as for the condenser type of 
terminals for transformers and oil circuit breakers, while 
the mica products are used for commutator segments and 
mica tape. 

There has also been a large increase in demand for 
molded shellac insulators for transmission lines. Marked 
improvements have been made in the manufacture of 
these insulators during the last few years along lines 
which have been suggested by the author.? These 
improvements are manifested in better mechanical and 
electrical properties which are obtained by increasing 
the degree of polymerization of the shellac during the 
mixing of the composition on the plastic rolls or by heat 
treatment of the composition prior to molding.* In this 
field, asbestos is widely used as a filler. It varies in 
amounts from 50 to 75 percent of the composition. 

The advantage of employing shellac as the plastic 
bonding agent in electrical insulation is due to its ten- 
dency to resist carbonization during arcing which may 
take place as a flash-over in high voltage transmission, 


3. Different of lac. 4. Mechanical ob- 
jects where shellac is employed as a varnish 
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and to the fact the decomposition products which may 
result are poor conductors of electricity. Shellac in- 
sulators are not as fragile as porcelain, are not shattered 
when struck by a sharp object and are being specified 
by engineers both in this country and abroad for power 
lines which pass through inaccessible regions. 

The revival of the automotive industries has also 
increased the consumption of shellac in the manufacture 
of grinding wheels. In these industries, grinding has 
passed from a fine art to that of a science where grinding 
machinery is controlled with the highest degree of 
precision instruments. 

Considerable progress has also been made during the 
past year in developing shellac dental compositions 
and suitable plastics for making impressions. 

The colors which can be obtained with shellac com- 
positions are generally classified as limited. This im- 
pression has been gained largely from the fact that 
shellac moldings are now made usually in two colors, 
natural and black, which serve their useful purpose for 
the types of articles manufactured. It was not true for 
the past when shellac was more widely used in custom 
molding. The facts of the case are that shellac moldings 
can be made of almost any color in shades approaching 
the pastels from orange shellac if a sufficient amount of 
white pigment of high refractive index is employed.‘ 
Beautiful pastel shades and light creams can be ob- 
tained with bleached shellac of special plastic properties 
which is manufactured to a limited extent for these 
purposes. The preparation of molding powders from 
shellac compositions offers several possibilities.‘ 

Any number of fillers are used with shellac to form 
various types of plastic compositions and the selection 
of this important ingredient depends on the use to which 
the material will be put. Asbestos, clay, filter-cel, 
silica, cotton flock, woodflour, mica and laminated 
paper are common fillers in the larger industries. These 
fillers are incorporated by both the wet or varnish 
process in mixers, and by the dry process on heated rolls. 
A large number of other materials which cannot be 
strictly classified as fillers are also combined with shellac. 
These include such substances as asphalt and wood tars, 
casein and glues, rubber and gutta-percha, various waxes, 
and synthetic resins such as the alkyds, phenolics and 
urea-formaldehydes. Patents have even been issued for 
plastic compositions containing shellac and such mate- 
rials as sulphur, rice flour, dry yeast and creosote, Port- 
land cement, Plaster of Paris, and oil and alum. 


Other uses of shellac 


The wide number of other than plastic uses of shellac 
forms an interesting chapter in itself. Mention of some 
of these as a means for possibly judging its future may 
not be entirely out of place in this paper. It is very 
likely to be found as a varnish around almost any factory 
or shop for use as a sealing material for innumerable 
purposes. Workmen have long used it for sealing the 
joints of pipes especially those carrying high pressure 
steam such as found in the press room in a molding plant. 
It has also been widely used as a cement for wood. 
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It has been used as a lining for tanks of various types, 
especially in fermentation processes, and as an ingredient 
in compositions for coating hoods and other equipment 
for carrying off corrosive fumes. Oil lines have been 
protected with its coatings. 

Compositions containing shellac have been suggested 
for ore flotation and aeration. It has been employed 
as a backing in electrical etching processes; in graphite 
compositions for plating copper on wood, and as an in- 
gtedient in electro-plating rubber on aluminum. 

Ic is used in the manufacture of explosives for lining 
shells, and in coating of time fuses. It is also used in 
making certain printing inks, adhesives, and for coating 
food products such as candy, for coating soap, and for 
coating pills so they will not dissolve in the stomach 
but will be soluble in the digestive fluids in the upper 
intestine. It has also been employed in the leather 
industry both as an ingredient of artificial leather and in 
the hardening of animal skins, in the stiffening of shoes 
and as coatings for fancy goods in this field. Felt and 
straw hats are also stiffened with shellac. In addition, 
it has been suggested as an ingredient in the manu- 
facture of artificial rubber, and earthenware substitutes. 

It is an ingredient in lacquers, water paints, ship bot- 
tom paints, automobile polishes, solid fuels for stoves, 
and waterproof compositions and as an ingredient of 
cork and of fireproof boards. Cloth fabrics have been 
impregnated with it. It is also extensively used in 
photo-engraving in the form of a light sensitized film. 
Fine briar smoking pipes are finished with it in order to 
fill the pores in the hard wood. 

The mechanical arts have used it in compositions for 
rubber belting, friction composition, moisture-proof 
preparations for rope, for brake and clutch linings, in gra- 
phite compositions, and as a coating for floats for car- 
buretors. It has been used in luminous paints for point- 
ers of ammeters and voltmeters. It has also been used 
in the manufacture of metal yarns, backing for silvered 
mirrors and in case hardening where it is desired that 
only a portion of the piece coated with shellac be case- 
hardened. Tool handles have also been molded from 
shellac compositions. 

This ever broadening distribution of the use of shellac 
has been a stabilizing factor on the market fluctuations 
which have sometimes resulted from shifting prices. 
The importations in general have shown a steady in- 
crease for many decades except during the past major 
business depression. If all the factors influencing the 
consumption of shellac could be obtained, they would 
make a very interesting and instructive technical and 
business study. 


(1) H.C. Bryson, The Gramophone Record, E. Benn. Ltd., London (1935). 

(2) W. H. Gardner, Brit. Plastics, 6, 524 (1935). 

(3) W. H. Gardner, U. S. Patent 1,994,071, Mar. 12 (1935). 

On H. Gardner, B. Gross, C. C. Whipple and M. Fasig, Brit. Plastics, 6, 577 
(5) R. W. Aldis. A Shellac Patent Index, Indian Lec Research Institute, Nenkum, 8. & 
O., India (1935). 
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PHENOLIC-ASBESTOS FOR INDUSTRIAL EQUIPMENT 


(Continued from page 35) possible to vary any one, 
or all of the rectangular tank dimensions at the same time 
by this unit amount. With this procedure, it became 
possible to manufacture tanks, up to the maximum sizes, 
within 3 in. of any dimension called for by the customer. 
Very material reductions in the price of rectangular 
tanks resulted, especially in small quantities. 

At the present time, by no means all of the articles 
which can be made from this material, have been stand- 
atdized; but the results of the previous experiences have 
been so satisfactory that further standardization can 
hardly help but follow. 

A second problem, which presented itself quite soon 
after the American development was underway, was that 
of economically handling liquids and gases in pipe lines. 
It early became evident that a wide demand existed for 
pipe lines to handle corrosive liquids and gases to supple- 
ment previously existing materials. The chemical and 
physical properties of Haveg were such as to make a de- 
velopment in this line promising; but the processes pre- 
viously used, involving as they did a large amount of 
hand labor, made such piping inherently expensive. 

After several months of study, a much simpler process 
was devised, which permitted substantial reductions in 
cost. At the same time, a complete redesign of existing 
pipe standards was made, to bring them into line with 
American standards and with American needs. 

The result of these two improvements was striking. 
Not long after the introduction of the new standards and 
the greatly lowered prices, which took place about two 
years ago, pipe applications began to increase rapidly 
and have been increasing ever since until now they 
represent a major outlet for this unique compound. 


3. Packed type phenolic tower 30 in. diameter by 30 ft. tall. 4. 


Recently still further design modifications have been 
introduced, intended for lighter service in the handling 
of fumes and gases, with a thinner construction and a 
still further reduced price. 

Another interesting development has been in the pro- 
duction of various types of scrubbing towers and absorp- 
tion towers. Three general types of these towers are 
required by the chemical industry. The first and simplest 
is the so-called “‘packed’’ tower, which consists essen- 
tially of a cylindrical tank filled with rings over which 
the liquid and gas flow. Such towers were among the 
earliest applications of this material in this country and 
have steadily advanced in popularity for uses where the 
simpler types of towers are satisfactory. For some appli- 
cations, however, more complicated towers are required, 
as in the so-called plate columns. Such columns con- 
sist essentially of a series of plates, either provided with 
many small holes, or containing bubble caps which 
break up the flow of gas. Each plate usually retains a 
small quantity of liquid above it and for certain applica- 
tions, much greater efficiency is possible. 

Within recent months it has become possible, through 
improved designs, to adapt this material also to the more 
complicated type of tower thus described. The basic 
design feature which permitted this was the use of small 
trays or tanks in which the bottom is used as the plate. 
These trays or tanks were then superimposed one upon 
the other to form the height desired. 

Certain definite requirements of the chemical industry 
have resulted of necessity in the production of various 
odd shaped and special tanks. Among them may be 
listed cone bottom tanks, which permit complete drain- 
age of the liquid; round bottom tanks, which are used 
for the same reason; suction filters; condensers, and 
similar items. By a modifica- (Continued on page 120) 


Plate type column, built in form of trays. 5. 7 ft. diameter cone 


bottom tank with tube sheets and disked cover. 6. Standard cylindrical tank with disked cover. (All photos courtesy Haveg Corp.) 
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The modern idea of Green 
Pastures is a place where milk 
and honey flow from sales. 
Your natural bridge to these 
green pastures of sales -re- 
sults is Lumarith. Lumarith’s 
gorgeous color quality is a “natural” for the buying eve ! 


Magnificent colors! 


All the hues and variations you can think of! Subtle 
pastels and vivid, full-blooded tones. Transparents, 
translucents, and profoundly solid colors. Mottled and 
variegated effects! Persuasive colors. Salable colors, to 
make contented customers and new customers! 


Unequalled production possibilities 


Lumarith is a true thermoplastic. It is used by foremost 
custom molders for all plastic requirements. It comes in 


WHEN PLANNING A PRODUCT IMPROVEMENT 


Plastics Division, CELLULOID CORPORATION, LO E. 40th Street, New York City 


Established 1872 « Sele Producer of Celluloid, Lumarith, and Protectoid 


The color discs show just a few of the colors available in Lumarith. Within 
the last 12 months Celluloid Corporation colorists have developed over 1000 
new colors and configurations. 


granules for injection molding. 
In sheets, rods, tubes and rolls 
which can be carved, cemented 
to other materials, die-formed, 
embossed, laminated, ma- 
chined, molded, printed, 
pleated, scored, stitched, stretched, swaged, or even 
hand-shaped. It offers an advantageous cold-flow factor, 
minimum shrinkage in the mold, and extremely low 
shrinkage after molding. It is odorless, tasteless and 
non-inflammable. 





What to do 


Get in touch with Celluloid the next thing you do. It’s 
a money-making move on your part. So that we can 
give you intelligent and efficient cooperation, please 
make your inquiry as specific as possible. Celluloid 
Corporation maintains a fabricating division to test 
every new development in the application of Lumarith. 
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(Continued from page 118) tion of the molding proc- 
ess, it has now become possible to produce tanks com- 
pletely hollow. Previously, tanks were molded with 
the walls and bottom integral, but with a removable 
cover. It has now become possible to mold the cover 
also integrally—the only requirement being that a man- 
hole be provided in the design. Closed tanks of this 
nature have decided advantages for many applications, 
particularly for horizontal tanks, and a number have 
been sold within the last year. 

Still another field, in which applications of the ma- 
terial have become increasingly important, is that of the 
pickling and plating of metals. Haveg tanks have been 
used in this service for several years in this country, and 
for many years before that in Germany. They are, how- 
ever, usually rectangular tanks, and as a result of the 
standardization described above, there has been a very 
greatly increased application in these fields, which has 
become a very important outlet. 

The developments of this unusual phenolic material 
which have been discussed above, have been based 
primarily on chemical applications, and it is in this field 
that it has had its major application to date. 

There are, however, other fields in which it is begin- 
ning to find decided use and where corrosion as such is 
no problem at all. Included in this category may be con- 
sidered electrical applications. 

While the normal grade of the material has relatively 
poor insulating value, it can be produced in special 
gtades which give very satisfactory results. This prop- 
erty makes possible the production of larger size molded 
electrical equipment. In this connection it should be 
made clear that Haveg has certain limitations. It is, for 
instance, not a material which is susceptible of close 
molding tolerances. Where exact dimensions are re- 
quired, machining is usually resorted to on the finished 
molded part. It cannot be used at temperatures in excess 
of 265 deg. Fahrenheit. 

It should be stressed that Haveg is not a molding com- 
pound, but a molded material, and can be produced, at 
present, only at the factory. It is not, therefore, adapt- 
able for use by the ordinary custom molding technique. It 
can, in other words, be used mainly for those applications 
which would require a large or a medium sized molded 
object, required in quantities too small to justify a con- 
ventional mold. 

The applications of the material in fields other than 
chemical, textile and metallurgical, are as yet small; 
but are steadily growing, and seem to indicate the possi- 
bility of further developments in such fields. 

Killefer, D. H., Ind. Eng. Chem., vol. 25, no. 11, page 1217 (1933). 
Adoms & Bell, Amer. Dyestuffs Reporter, page 342, June 18, (1934). 
Adams, W. H., Jr., Trans. Am. inst. Chem. Eng., vol. 30, pege 317 (1934). 
Torr, L. W., Ind. Eng. Chem., vol. 27, page 1284 (1935). 


Adams, W. H., Jr., Chem. & Met., vol. 41, no. 7, page 349 (1934). 
Adams, W. H., Jr., Modern Plastics, March, 1936. 


Manufacturers of these materials, with addresses and 
trade names, will be found in the Directory Section. 


120 MODERN PLASTICS 








(Continued from page 31) this principle and the courts 
held that they were entitled to patent protection on it.‘ 
The same company has been an important factor in the 
utilization of low viscosity regenerated cellulose waste 
as a raw material for nitrocellulose.* 


Current trends 


A major tendency at the present time is the replace- 
ment of cotton cellulose as a raw material by the more 
inexpensive wood pulp. This has been a laborious 
process because of the necessity of removing the lignin 
from the wood pulp, the difficulty of getting the fibers 
into the properly absorptive shape which would give 
good nitration but at the same time permit low loss of 
fines and subsequent purification and the difficulty of 
adjusting the acid concentrations to give the desired 
product. This work was given an impetus, however, by 
the German necessity for dependence on home-grown 
cellulose, and American firms are now making substan- 
tial amounts of wood pulp nitrocellulose. The use of 
low viscosity regenerated cellulose waste has already 
been mentioned and note should perhaps be entered of 
the use of considerable amounts of 12 percent photo film 


scrap in artificial leather. 


In the protective coat field, the alkyd resins have made 
tremendous progress on account of their hardness and 
durability, as well as high solids content of solutions; 
but are limited by the necessity of baking. There ap- 
pears to be a strong tendency at present to add low vis- 
cosity nitrocellulose (18-23 centipoises) to a wide range 
of protective coating in order to utilize the quick drying 
and the water resistant film formed by this material. 
The low viscosity sacrifices slightly in toughness but per- 
mits inclusion of much larger solids per gallon of lacquer. 

While the lacquering of paper has shown some growth, 
a most fruitful field of expansion for nitrocellulose ap- 
pears to be in their application as water emulsions.° 
These are safer as a fire hazard and also permit the depo- 
sition in one coat of almost any weight film on absorptive 
surfaces such as wood, paper and leather. 

Present indications are, therefore, that new materials 
will continue to make inroads into some of the estab- 
lished uses of nitrocellulose; but that new uses, and the 
advantageous properties above enumerated, will keep 
this cellulose derivative a major factor in the plastics 
and protective coat industry for some time to come. 


1 Private communication, Mr. J. B. Wiesel. 

® Meyer & Mark, Ber., 618, 593-614 (1928), Chem. Abstracts, 1929, page 1263 

3 A. Parkes, English 2359 of 1855, and others. 

*E. M. Flaherty, U. S. 1,629,999, Re. 16,803, held valid by the United States Cir 
cuit Court of Appeals for the Second Circuit, with respect to Claims 2, 3, 6, 8, 9, 12 
and 17. July 10, 1933 and November 13, 1933. 

§ P. B. Cochrane, M. V. Hitt and L. Van Taylor, U. S. 1,997,766, April 16, 1935 

*U. S. 1,589,328, 1,793,983, 2,044,571 and 2,044,572. 
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Manufacturers of these materials, with addresses and 
trade names, will be found in the Directory Section. 
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1. Redesigning the Dunham valve handle as a molded plastic product improved its appearance, 
did away with machining and finishing operations. 2. A public opinion survey helped to 
select the design for this Majestic radio. (All photos courtesy Barnes & Reinecke) 


DESIGN DATES YOUR PRODUCT 


by J. O. REINECKE 


THERE IS HARDLY A PRODUCT IN THE NATION 
today which hasn't had the benefit of some sort of 
design consideration. Perhaps ‘benefit’ is not the right 
word, because through lack of experience or disregard of 
obvious facts many products are ‘‘designed’’ not to sell. 
The point is that all industry has become conscious of 
the necessity for design and manufacturers throughout 
the country are proving its value day after day by sales 
and profit especially where plastics are used. 

By desige: I mean not only appearance, but also the 
closely interwoven and interdependent elements, namely, 
engineering, appearance, merchandising, adaptability, 
utility and desirability. As industrial design is useful 
only to facilitate distribution of manufactured products, 
plastics as materials become an clement of design. 
Thcir inherent qualities are such that they contribute 
much to the aforementioned factors. Very often the 
multiple functions of plastics simplify construction and 
eliminate parts, resulting in reduced costs. 

However, the manner in which they are used must be 
controlled by design because they cannot rely entirely on 
their properties, lest they be overshadowed by products 
well designed in other materials. Improper design for 
plastics may nullify their natural advantages. That de- 
sign is valuable may be accepted as a fact, but to become 
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important to you, its value must be determined as ap- 
plied to your specific product. 

There is a distinct difference between cost and value. 
The amount which may be spent on design can easily be 
established as a percentage of the production cost, but 
the true value must be gaged entirely by its effects. 

Let us first consider design as a protection. 

You are paying large premiums for insurance for pro- 
tection against death, accident, fire and theft, but so far 
no policies have been written to safeguard you against 
the ever changing demands of the public. Your only 
protection against the loss of sales is through the use of 
intelligent design. 

Your first production investment is in the mold itself; 
its production requires a great amount cf time and repre- 
sents a substantial investment. The time and effort ex- 
pended on making a mold for a poorly designed product 
is just as great as for a product with appeal, but without 
the eventual sales possibilities to justify the outlay. In 
this same category are the tools and dies for other parts 
used in the product. 

Next comes the investment behind the product—the 
working capital required, cost of factory and manufac- 
turing facilities, salaries and wages. Your actual sales 
costs, such as advertising, commissions and other sell- 
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ing expenses must be included as a risk to be covered. 

Another item to be protected is the intangible institu- 
tional prestige. Adverse reflection cast by a poor prod- 
uct upon the organization and its other products can be 
damaging even after the offending article has been re- 
moved from the line. 

Although the protection afforded by design is im- 
portant, it is not the only benefit to be derived. One of 
the contingencies which every manufacturer must face is 
the constant changing of tastes and outmoding of de- 
signs, but through the use of intelligent design you are 
in a position to meet consumer demands and, to some ex- 
tent, dictate trends. 

The greatest value of good design is the dividend ex- 
pressed in the form of increased sales. In the case his- 
tories of dozens of diversified products you will find the 
same statement reiterated, that attractive design has re- 
sulted in added sales and profits. Every manufacturer 
should know what to expect when he invests in design 
and I feel that a brief outline might be helpful in judging 
the merits for yourself. 

Your product will be well proportioned in its entirety, 
as well as its component parts. This is especially neces- 
sary when using plastics. The molds, being mechani- 
cally formed, are essentially geometric in design, placing 
emphasis on proportion, and to the resulting simplicity 
of shape may be attributed a good portion of the appeal 
of plastic products. 

The materials themselves will be selected for their 
characteristic properties. While plastics are occasionally 
misused, the qualities such as low temperature conduc- 
tivity, insulation, variable composition, smooth, lus- 
trous, permanent finish, brilliant colors and versatility 
have resulted in their rapidly increasing popularity. 

Your product will be basically functional in that it will 
actually perform the duties for which it appears to have 
been created. 

It will create a favorable first impression, inviting 
further consideration, and be so striking as to warrant 
preferred display in retail outlets, yet it will be har- 
monious and adaptable to its surroundings—an article to 
be “‘lived with’’ and a constant advertisement in the 
hands of a satisfied customer. 

Color has come to fill an important role and should be 
properly used in relationship with the product and its 
use. The almost unlimited selection of color offered by 
plastics often warrant their use, but too little thought 
has been given to the potentialities offered and too little 
care given to the colors selected. 

Akin to color is the combination of material either of 
different types of plastics, or of plastics combined with 
other materials for effective harmony or contrast. While 
many and varied decorative treatments such as stipple, 
applied decorations, varying planes and pleasing curves 
are possible, the exclusive use of any one material fre- 
quently results in monotony. The textures and colors of 
other materials complement and enhance plastics when 
used in combination. 

One of the greatest injustices to plastics has been their 
treatment as an imitation. Perhaps the swiftness with 





3. Rand-McNally uses a plastic stand for 
their Celestial Globe to improve appeer- 
ance, and cut cost to one fourth that of the 


former wooden cradle. 4. Molded ples- 
tics are used on the Burton Oculite because 
of permanent finish and heat insulating value 


which they are replacing other materials for specific 
articles has resulted in retaining a similarity of design 
created for the former. Their versatility is such that 
they can closely imitate several other materials, yet they 
actually are so definitely distinctive that they cannot be 
simulated by others. The design of a plastic product 
should be such that it cannot be effectively copied in an- 
other material. 

Your product will be designed for the future. It must 
be competitively effective for a period of at least a year 
after its actual production, which is preceded by the 
several months required for producing tools and dies fol- 
lowing the selection of design. The effectiveness of the 
design, like the investment it affects, should also be en- 
sured. Methodical and practical procedure backed by 
thorough research and knowledge cannot be slighted. 

A number of good designs may be created for any prod- 
uct; therefore, as many suggestions as possible should 
comprise the start, from which the best is selected. A few 
tentative selections should be tested for public accep- 
tance. No one person can determine this—the reactions 
of the designer, manufacturer, jobbers, retailers and pub- 
lic itself should be pooled toward reaching a final selec- 
tion. Almost inevitably the final choice will be the de- 
sign which incorporates the many qualities of plastics 
used to their best advantage. 
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PRACTICAL MOLD DESIGN 


by L. $. GLEASON and J. D. MILNE 


IN THE PLASTICS INDUSTRY, THE DESIGN AND 
construction of the molds are of great importance not 
only to the molder but to the customer as well. Unfortu- 
nately, few owners of molds have even seen them, or 
know, except in a general way, how they operate. 
There is a very definite relation between the quality of 
the mold and the molded part which it produces. If the 
customer is to be assured a continued production of high 
quality at a commensurate minimum cost, it is necessary 
to have a mold properly designed and constructed for the 
particular application on hand. The initial cost of such 
a mold may be slightly more but to follow any other 
procedure is a gamble in which both the customer and the 
molder ate losers. An experienced molder knows this 
for he realizes that maximum production from press 
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Looking into the cavity of the 5 ton mold used in forming the new 
261% in. Wakefield reflector. (All photos courtesy General Electric Co.) 





equipment and low maintenance costs are not possible 
without a mold well designed and constructed. Fig. 1 
is a typical mold of the semi-automatic type. 

Like all other materials plastics have their limitations 
and restrictions. These should be known to the designer 
responsible for the design of the part to be molded. The 
lack of this knowledge often complicates the design of 
the mold. Some of the restrictions are due to the actual 
molding operation which forms and solidifies the ma- 
terials under pressures from two thousand pounds per 
square inch upward. All parts of the mold exposed to 
this pressure must of necessity be strong enough to with- 
stand it. Now, keeping in mind that the mold surface is 
the reverse of the part it produces, recesses and holes in 
the molded part, require bosses and pins in the mold, 








while projections on the molded part require recesses in 
the mold. Thus a recess in the molded part cannot be 
any smaller than a projection of steel in the mold strong 
enough to withstand the molding pressure. Figs. 2 and 
3 are examples of weak mold parts. 

All molds for compression molding, except the truly 
positive type, have butting or cut-off surfaces which are 
usually located at the greatest periphery of the part to 
be molded at right angle to the direction of press travel. 
Over these surfaces the excess material spills and is cut 
off. Here the greatest pressures are exerted. While with 
proper mold design and construction the amount of ma- 
terial left between these surfaces can be kept to a mini- 
mum, there is always a thin fin of material left which in 
most cases will remain attached to the molded part. 
This is called the flash. 

It is desirable to have this flash point planned so as to 
be in the same horizontal plane facilitating the matching 
of the mold cut-off surfaces. If this flash point is located 
at the top or bottom edges of the molded part rather 
than an intermediate point between these edges, the 
cleaning or removal of the flash is much more readily 


accomplished as well as eliminating the extreme accuracy 
of line-up between mold members which is almost im- 
possible to maintain. Fig. 4 shows a part with flash 
point easy to clean. Fig. 5 shows a part with flash 
point hard to clean. 

Projections or bosses on a molded part which call for 
a depression in the mold should avoid sharp corners that 
must be dug out with hand tools. If possible the radius 
formed by the milling cutter, used to cut the depression, 
should be called for. Where projections join the main 
body of the mold as generous a radius as possible should 
be specified to help strengthen the mold part as well as 
avoid cracking in the subsequent hardening operation 
Fig. 6 shows a radius left instead of sharp corners and 
Fig. 7 shows a fillet to strengthen the mold 

High thin projections (Fig. 2) on the molded part 
mean deep narrow recesses in the mold which are very 
often impossible to machine in solid steel. If they can- 
not be avoided it may be necessary to build the mold 
part in sections which entails more work and expense 

In designing parts, consider the amount of fine detai! 
called for on the top surfaces (Continued on page 154 


2,3. Arrow indicates weak mold section. 4. Arrow shows 
flash line. 5. Arrow indicates location of a flash line 
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EYNOLDS’ reputation is the direct result of 


nearly two decades of progressive leadership 


in the practical use of what the world still considers a 


new art—the molding of plastics. gigs easy Ata Oe 


The first Reynolds molding plant, 
erected in 1921-22, has been the prov- 
ing ground for a Technique. It has 
grown with the times, changed respon- 
sively with the needs, has explored the 
possibilities of Plastic Molding to the 
uttermost. Outworn equipment as well 
as outworn ideas have been cheerfully 
scrapped . .. to make way for the con- 
stantly newer and better methods that 
have evolved. 

Here has accumulated that body of 
knowledge, breadth of experience and 
practical vision which does so distin- 
guish Reynolds Plastic Molding service. 

And out of this has come the second, 
the large new Reynolds plant at Cam- 
bridge, Ohio, where you will find all 
that is as modern as tomorrow in com- 
pression and injection molding—and 
now a combined capacity somewhat in 
excess of any other plant in America. 

Equally fortunate is Reynolds in 
the men who staff its organization. 
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not only to solve your problems but 
give you advantages which you alone 
might overlook . . . the designers who 
translate your requirements into terms 
of specific Plastic production develop- 
ment ... to the tool workers who make 
the molds, the pressmen, the inspec- 
tion division . . . all are long in Rey- 
nolds service, versed in the special 
knowledge required by Modern Plas- 
tic Molding. 

You are invited to “sample” Rey- 
nolds service; to make inquiry about 
some point of interest or submit spec- 
ifications. Reynolds representatives 
will consult with you freely . . . with- 
out obligation whatsoever. The phone 
book in the nearest large city gives the 
address of the local Reynolds office. 
REYNOLDS MOLDED PLASTICS. 
Plants at Jackson, Michigan and Cam- 
bridge, Ohio. Sales offices in principal 
cities. Please direct your inquiries to 
general offices, 1305 Reynolds Bldg., 


Michigan, U.S. A. 
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The art of plastic molding was born in the chemical laboratory. But until molded plastics 
emerged from the serene quiet of the chemists’ laboratory and were taken over by the engi- 


neers and production experts of companies long skilled in mass manufacturing, the world 


could little benefit from science’s newest gift. . . . In this last phase of the advance of Molded 
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— Plastics, REYNOLDS has beer an outstanding leader. So much so that today REYNOLDS 




















MOLD STEEL FOR MOLDED PLASTICS 


by FRANK R. PALMER 


PLASTIC MATERIALS DERIVED FROM PHENOL, 
urea, rubber and other bases are molded in steel molds. 
The molded article depends upon the cavity in the mold 
not only for its shape but for the perfection of its finish 
as well. The cost of the mold obviously enters into the 
cost of the product. As is the case with all tools, mold 
economy depends upon: (1) How much it costs to ma'<e 
the mold; (2) How much must be spent on its upkeep; 
(3) How much work it does before it must be scrapped; 
(4) The quality of the parts made in the mold. (Inspec- 
tion losses and reclaiming costs.) 

Before discussing the steels used for molds, it will be 
helpful to set down the properties that a good mold steel 
should have. Here they are: (A) Cleanness; (B) 
Strength to resist upsetting; (C) Wear resistance; (D) 
Ease of fabrication: (1) Hobbing, (2) Machining, (3) 
Heat treating, (4) Polishing. 

A. Cleanness: This means that the steel should be 
free from internal defects which might appear on the sur- 
face of the cavity and mar the finish of the product. Pin 
holes, hair line cracks, sponginess, slag or any other for- 
eign materials are not only objectionable but expensive. 
Under operating pressure and temperature, these internal 
defects tend to open up and leave ridges or imperfections 
on the surface of the work. 

Defects of this character are usually not visible to 
the eye on a machined or sawed surface. They often be- 
come visible only on the highly polished surface of the 


finished mold—or appear after it has been put into service. 

The best inspection for cleanness is the hot acid etch 
test. A thin slab or disk is sawed from both ends of the 
billet from which the final bar or forging is to be made. 
These disks are heated in muriatic acid which eats into 
any slag, dirt or discontinuity and enlarges it so that it 
is easily visible to the naked eye. 

If both ends of a billet are clean, experience shows that 
the metal in between will be clean also. The photo- 
gtaphs (Fig. 1) show how disks cut from two different 
mold steel billets responded to the hot acid etch test. 

B. Strength: This refers to the amount of pres- 
sure the finished cavity will withstand without upset- 
ting, bending or breaking. This becomes a vital matter 
in dies having very thin sections or in larger dies where 
the entire surface might cave in under heat and pressure. 
This property is measured primarily by the ‘elastic 
limit’’ of the steel—the higher the “‘elastic limit,’’ the 
greater the strength of the mold steel. Obviously, alloy 
mold steels can be heat treated to show more strength 
than plain low carbon mold steels, and this is a reason 
why alloys are put into the better grades of mold steel. 

C. Wear resistance: It is well known that hard- 
ened tool steel wears many times longer than soft 
machinery steel. Also that case hardening or cyaniding 
a low carbon steel will increase its surface hardness and 
wear resistance. It is also well known that certain alloys 
can be added to a steel to (Continued on page 158) 


1. This illustration shows how two different mold steel 
billets responded to the hot acid etch test. The difference 
between the “clean” and “dirty” billet is easily seen 
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CRUCIBLE STEELS 
FOR PLASTIC MOLDING 


A Crucible craftsman “cogging” a hot billet of Hobaliloy for a multiple 
cavity mold...In Crucible employ 19 years... His father formerly had 
charge of the 2-ton hammer which he runs today. 





The prominence of plastics has come about in recent years yet a long- 
established molder has been using one brand of Crucible Tool Steel for 
more than a quarter-century. Our craftsmen, metallurgists and service 
men share in, and pass on to steel users the benefit of this long special- 
ized experience. We are headquarters for the highest grades of steels, ap- 
plicable to the various types of plastic molding tools as indicated in the 
listing above. Send for folder, ““The Right Steels for Plastic Molding.” 
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BERYLLIUM COPPER ALLOYS 


by LOWUIS L. STOTT and J. EARL SIMONDS 





IN’ THE FALL OF 1935 THE AVAILABILITY OF CAST 
plastic molds made from Beryllium Copper, a heat treat- 
able copper alloy, was announced by the Gorham Com- 
pany. For over two years prior to this announcement 
this company in cooperation with the Beryllium Cor- 
poration, producer of beryllium alloys and the owner of 
patents covering this application, had been conducting 
research and development to ascertain the practicability 
of beryllium copper molds and to work out a new tech- 
nique of mold making for use in the plastic industry. In 
the two years which have followed this announcement 
many things have been learned concerning this new ma- 
terial for molds. Early optimism has been tempered by 
the realization of certain limitations, and some early 
objections are being disproved as knowledge of methods 
of casting increases. 

Those familiar with the stringent requirements of 
plastic molding and with the problems involved in cast- 
ing to close dimensions have not been discouraged with 
unsatisfactory results in certain tests, realizing that trial 
and error is the only road to progress in pioneering work 
of this character. A conservative policy has been fol- 
lowed in the promotion of beryllium copper molds, and 
no claim can be made for a large number of these molds 
being yet in use. Nevertheless, the past two years of ex- 
perience with these cast molds has been one of achieve- 
ment. Many molders who at first were skeptical have 
given beryllium copper a definite place in their manu- 
facturing technique and now look for opportunities to 
make use of it. 

New developments in any field usually have had many 
hurdles to overcome before being accepted. Only a few 
years ago there was considerable opposition to the intro- 
duction of light-colored translucent urea molding ma- 
terials. ‘‘We'll never be able to keep it clean in our 
plants,’’ ‘Price is too high,"’ etc., were once common 
phrases; yet, these materials opened up new markets and 
today are an important factor with almost every molder. 

The newly developed injection method of molding 
thermoplastic materials has met and still is meeting with 
considerable opposition, but there have been over two 
hundred and fifty injection molding machines sold in the 
United States within the short space of two years, and 
tonnage of consumed thermoplastic molding materials is 
increasing at a remarkable rate. 

Taking all the evidence to date covering experience 
with beryllium copper cast molds, considering the faii- 
ures along with the successful applications, the only fair 
conclusion is that this new method of mold-making is 
destined to be a very useful innovation which will open 
up mew and uncharted fields to the plastic industry 
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hitherto closed because of the high cost or machining 
difficulties of steel molds. 

In some cases it is possible that the limitations of 
beryllium copper molds have impressed the average 
molder more than their extensive possibilities. Cer- 
tainly, no claim can be made that these molds are a cure- 
all, or that they can be economically used in place of 
steel at all times. Furthermore, it must be realized that 
in some instances molds of this type cannot be handled as 
roughly as steel without damage and therefore require 
careful operators. Keeping all this in mind, the indica- 
tions to date are that cast beryllium copper molds are 
fundamentally practical, economical, and durable where 
one or more of the following factors are present: 


(1) Where tolerances are not too close. 

(2) Where odd and unusual contours are involved. 

(3) Where only short runs or samples are desired. 

(4) Where only a few cavities are required. 

(5) Where maximum economy for experimental pur- 
poses is essential. 

(6) Where rapid heat conductivity and low specific 
heat are important. 

(7) Where a high degree of ornament or decoration 
is wanted. 

(8) Where pieces of great area would be difficule or 
impossible to machine or hob in steel. 


To appreciate the advantages of cast beryllium copper 
molds it is necessary to mention briefly the metallurgical 
background of this alloy. As is well known, copper is a 
relatively soft metal, being hardenable in general com- 
mercial practice only by cold working, and then only to 
a moderate degree. In 1926 German investigators at the 
firm of Siemens & Halske found that small additions of 
the element beryllium, at that time a metal almost un- 
known outside the laboratory, made copper temperabie 
by heat treatment to remarkably high physical proper- 
ties for a non-ferrous alloy. It was discovered that 
chisels made of beryllium copper could readily cut a slice 
off steel boiler plate; springs of this new alloy would 
far outlast steel springs under conditions of corrosion 
and fatigue. A truly temperable copper alloy had at last 
been found. 

Even before this discovery those who had worked on 
beryllium knew that it was one of the most unique of 
the metallic elements. On paper its properties are such 
that romantic speculation has run riot with its possi- 
bilities as a light metal. About two thirds the weight 
of aluminum, beryllium appears to be considerably 
stiffer than steel. First iden- (Continued on page 162) 
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NSUROK 


HE modern buyer is intolerant of commonplace “utility”. He is satisfied 








with nothing short of superb performance . .. clothed with beauty in de- 
sign. To win profitable acceptance for their products in today’s competitive 
markets manufacturers turn to INSUROK, the superior plastic. 


This amazing plastic offers designer and artist a medium that knows few prac- 
tical limitations. . . that gives permanence to the skill of master craftsmen . . . 
that vastly improves, structurally and in appearance, every product of which 
it becomes a part. Investigate the use of INSUROK for present or contem- 
plated products. You'll find it profitably advantageous to do so. Consult the 
Richardson Design, Engineering and Reseach Laboratories without obligation. 


“jhe RICHARDSON COMPANY 


M 


4 448 





OCTOBER 1937 131 











PREPARATION OF RAW MATERIAL FOR MOLDING 


by FRED K. DAVIDSON 


THE RAW MATERIAL FOR THE PLASTIC MOLDER 
comes from the supplier or primary manufacturer in 
many forms, usually packed in moisture proof drums 
fanging in weight from 200 Ibs. to 400 Ibs. each. The 
major portion, woodflour phenolic, ureas and some cellu- 
lose acetate, is of the consistency of granulated sugar. 
Canvas base phenolics and compounds in the higher im- 
pact classes are by their very nature fluffy. Asbestos 
compounds of the short fiber type are granular but the 
longer fiber materials are more like the impact types. 
Cellulose acetate may be granules or it may be sheets or 
small cut up pieces of sheets. 

For any molding operation these materials must be 
broken down into definite weights, firstly because econ- 
omy requires that only a definite amount be allocated to 
the construction of a given part, secondly because the 
slightest deficiency in a quantity fed to a mold will cause 


Preforming machines press molding powder into preforms 
or ‘pills’ much the same as aspirin tablets or other pills 
ere made except larger, of course. This is a single punch 
preforming press. (Photo courtesy Arthur Colton Co.) 





a reject and finally because the speed of the molding opera- 
tion requires that everything be prepared in advance to 
avoid undue delays in the operation of and production 
from expensive presses and dies. 

This preparation of the material may be the weighing 
of the required amount by hand on sensitive scales which 
read in grams and fractions of grams or the same opera- 
tion preformed automatically by machine. The hand- 
weighed material is stored in small containers, such as 
paper drinking cups, or, in larger weights, in mailing 
tubes. These are served to the press operator as he needs 
them. Usually this preparation is done in a separate 
weighing department but sometimes the timing of a cure 
is such that the press operator may be able to do his own 
weighing. In that case a drum of the material is placed 
beside his unit, scales are provided and he serves himself. 

Small weights, seldom over one ounce, can be mea- 
sured with a cup of predetermined volume. This is 
sometimes developed into a special loading board having 
a group of such cups arranged to match the pattern of the 
mold cavities and so constructed that after filling and in- 


sertion in the gpen mold, the bottoms of the containers. 


can be opened simultaneously and all cavities filled at 
once. Volume feeding is confined to the press operator. 
The objection is the necessary factor of safety in provid- 
ing excess material and its resultant waste. 

Such a preparatory method is excellent and worth 
while in handling very light pastel ureas where every ex- 
posure of the material increases the danger of contamina- 
tion by foreign matter which means a positive rejection. 
The drum can be kept sealed at the press and the exposure 
of the material is limited in time and distance, and is 
therefore controllable. 

The largest percentage of a molder’s material, how- 
ever, is pelleted or pilled on specially constructed ma- 
chines. The object of pilling is twofold, for convenience 
in handling and for accuracy of weight. Many flash 
molds of today are so shallow that they will not hold the 
necessary volume of loose powder which has a bulk two 
and a half times the final molded volume. A pill is 
roughly one and one eighth times the final volume. 

Pills are also used to get a concentration of material in 
one portion of the mold, to slip under an insert or side 
pin in order to avoid the heavy flow of the loose material 
which would be all on one side and would create dan- 
gerous strains when forced past the pin or insert under 
the usual molding pressures which approach three thou- 
sand pounds per square inch. 

Special shapes are developed in pills, better called pre- 
forms—in that case. A tube may be molded horizontally 
with a preform placed above (Continued on page 168) 
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EVEN WAY BACK THEN SHAW Wl 


It took pioneering spirit to be a molder back before the 
turn of the century when Shaw started in business. But 
the important fact for you is that here at Irvington, we 
have retained that pioneering spirit. 


Our engineers, pioneer developers of many of the standard 
processes of today, can place their background, their 
experience, their knowledge and their thirst for the 
better-way-to-do-things at your command. 





"A LONG RECORD OF PIONEERING 


Our modern plant is completely equipped for the most 
economical production of transfer, injection or com- 
pression molded parts of every type of compound 

often by processes or methods operating under exclusive 
Shaw patents. 


and the pioneering 
. are at your 


That plant, these engineers 
attitude that has made them successful .. . 
command for consultation or service 





1892 


SHAW INSULATOR CO. 


IRVINGTON, N. J. 
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[ |} ERICAN INSULATOR CORPORATION 


to mold the Sears Roebuck Radio Cabinet! 
BECAUSE Beauty, sturdiness, ease of assembly, everlasting finish ... all 


these qualities are attainable—at reasonable cost—only with plastic molding. 





But when you plan a molded radio cabinet ...or any other molded part... you 
place yourself in the hands of a second party, your plastic molder. His technical 


skill, his experience, his ingenuity, his equipment...these things measure, in 





advance, the success or failure you will achieve. 


It is for this reason that so many of the largest users of molded products turn to 


the American Insulator Corporation, year after year. 





More than a generation of experience; a plant second to none in plan and equipment, 
a staff with a long record of outstanding successes, many centrally located service 
offices and a reputation worth our every effort to maintain ... these things are your 


guarantee of a type of design and production typified by this outstanding cabinet 


We invite your inquiries ... pledge you our fullest cooperation. 












SEND FOR THIS BOOK. 


The American Insulator Corporation is 
one of the largest molders of stock parts 
... handles, knobs, boxes, etc. Send for 
this catalog of stock molds, the most 
complete ever compiled. No obligation. 
No charge. 


AMERICAN INSULATOR CORPORATION 










NEW FREEDOM, PA. 


COMPRESSION MOLDING 


by L. W. ANDERSON 


COMPRESSION MOLDING IS AN ART BY NO 
means new. It was known and used several thousand 
yeats ago by the Chinese in forming articles of papier 
maché, and during the middle ages in molding various 
natural resins. The modern art of compression molding 
had its foundation in the invention of the hydraulic press 
in 1653, though commercial use of hydraulic presses for 
molding did not come until Goodyear discovered the 
process of vulcanizing rubber in 1839. 

However, it is only within recent years, with the de- 
velopment of our modern synthetic resins, that compres- 
sion molding has come into its own as an instrument of 
economical, high-speed, quantity production. Today, 
it is being used for the production of literally thousands 
of different articles, ranging all the way from tiny elec- 
trical parts, to housings for machines of considerable 
size. And so rapid is the progress being made in the de- 
velopment of both molding materials, and the art of 
molding itself, that it is clearly evident the possibilities 
have scarcely been touched. 

There are of course many articles for which the physi- 
cal properties of the plastic materials are so well suited, 
that molding is by far the most satisfactory method of 
production, even though quantity requirements are com- 
paratively small. Yet compression molding requires first 
of all, an extremely accurate, highly finished mold of 
hardened steel, which entails a substantial initial outlay. 
When only a limited number of pieces are to be produced, 
therefore, the price of the mold may constitute a formid- 
able cost factor. On the other hand, when the mold cost 
is spread over a large number of pieces, it becomes a com- 
paratively small item. This fact, combined with the 
rapid production, and accurate, uniform product which 
characterize the process, makes compression molding in 
many instances the ideal method of attaining quantity 
production at the lowest possible cost. 

In addition to the economies which are bound to result 
when parts are produced rapidly from low-priced ma- 
terials, the compression molding process affords inci- 
dental savings which are equally impressive. One of the 
most important of these arises from the fact that many 
pieces can be molded virtually complete, thus entirely 
eliminating assembly costs. A typical example is the 
“Silvertone Radio cabinet illustrated in Fig. 1 (page 174). 
With the exception of the knobs, the cabinet was molded 
in one piece. The saving thus effected was an important 
contributing factor to the low price which made this 
set a sensational sales success. 

Another great advantage resulting from the molding 

is the reduction of the number of machining oper- 
ations required. In dealing with ordinary materials 
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such as wood or metal castings, a certain amount of ma- 
chining is nearly always necessary to ensure proper form 
and accuracy of dimensions. Such operations are done 
away with in the molding process, since each piece 
is uniformly accurate svwhen it comes from the mold. 

Again, with other convent onal materials, consider- 
able handling is necessary in connection with drilling 
and tapping for assembly. When compression molding 
is used, threads can frequently be molded in or holes 
ready fortapping. Where additional strength is required, 
metal inserts are employed. These are usually screw 
machine parts, produced at extremely low cost, and are 
inserted in the mold just before it is charged with the 
plastic material. In the course of the molding process 
each insert becomes an integral part of the completed 
Piece, requiring no further attention. 

One of the most interesting savings to be effected 
through the use of compression molding is that which 
occurs in finishing. A molded piece may be polished if 
extra luster is desired, but beyond this no finishing what- 
ever is required. Plastic molding materials are now ob- 
tainable in such a wide range of colors that it is possible 
to mold the piece in practically any shade desired. The 
resulting finish is not only beautifully rich, but far more 
lasting and durable than any applied finish known. 

In view of such marked advantages, the manufacturer 
may ask, ‘‘How can we determine whether compression 
molding is suitable for our purposes? And how can we 
best utilize its economies and other advantages?” 

In order to answer these questions intelligibly, it is 
necessary first to explain the fundamentals of the mold- 
ing process. Briefly, a predetermined quantity of the 
plastic material, either in the form of loose powder or a 
compressed tablet, is placed within a hardened steel 
mold, accurately machined to the exact form and dimen- 
sions desired. Due to the shrinkage of the material in 
the molding process however, allowance must be made 
in the dimensions of the mold to take care of this. This 
shrinkage varies not only with each type but also each 
class of material. For example, the standard woodflour 
phenolic materials have a shrinkage of about .oo8 in. per 
lineal inch: the asbestos filled and macerated canvas 
phenolics a shrinkage of about .oo5 in. per lineal inch: 
the ureas about .oog in. per lineal inch and the acetates 
about .0025 in. per lineal inch. The mold is then sub- 
jected to heat and pressure. After a few minutes, the 
pressure is removed, and the piece emerges, hardened 
and formed into the desired shape. 

In general, there are two types of hydraulic molding 
presses: the hand press, in which the mold derives its 
heat from platens; and the (Continued on page 172) 



































THE DISPLAY SUCCESS OF THE YEAR 
is a NORTON development 


Norton Merchandising Ingenuity and Designing Skill Are 
At Your Command When You Plan for Moldings 
That Sell on Sight 


An ingenious idea stands back of this Ingersoll Display . . . the time-proven 
idea that if you give a dealer a convenience apart from your product, he will 
display your product—and push it—in return. Hence, this change maker . 
which has earned preferred position for Ingersoll on thousands of busy counters. 
But ingenuity didn't end here. Norton designers introduced the theft-proof 
glass iets impossible to lift out until, presto! . . . the dealer presses a little 
inexpensive lever at the back and the plate rises out of its grooves, and permits 
removal or examination of the watches beneath. Norton L wt developed 
the wrist-band holders, too, ingeniously molded to display each watch to the 
best advantage. 


For your product . . . package . . . or display . . . Norton experience, in mer- 
chandise, design and molding, can be of equally great and profitable assistance. 
Backed by a modern, efficient plant, Norton engineers can afford you an 
unusual type of service . . . the type that has attracted to us the cream of 
industrial molding accounts. We invite your inquiries. 


‘ 


NORTON LABORATORIES, INC. 


‘Melos ¢ 20) ai NEW YORK 
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INJECTION MOLDING 


by BYRON J. MINNIUM 


THE PROCESS OF MOLDING THERMOPLASTIC 
materials is quite similar to the older process of dic 
casting metals. In fact, many of the developments in 
injection molding have closely followed, in principle, if 
not in time, those in the latter field. Die casting was 
originally developed to produce printers type at low 
cost. Later it covered the casting of much larger pieces, 
and the use of higher melting-point alloys. 

Similarly, injection molding was first applied in pro- 
ducing very small items in large quantities, and was 
confined to one or two materials of rather limited prop- 
erties. Today we are able to produce fair sized castings 
and the list of molding materials applicable to the 
injection process is constantly growing. 

The basic difference -between pressure molding and 
injection molding is that, while in the former, molding 
powder in granular, or tableted form, is placed in hot 
cavities and pressure is then applied; in the latter, the 
plastic material is gradually heated to the proper tem- 
perature as it progresses through a heating cylinder and is 
squirted, or injected, through a small orifice, or nozzle, 
into the inter-connected cavities of a relatively cold die, 
where it chills and from which the casting is ejected. 
The heating is usually done either by electric heaters or 
transferred by oil which is heated electrically. 

Fig. 1 is a simple, cross-sectional view of an in- 
jection molding machine in which H is a hopper into 


which granulated molding material is dumped from time 
to time. A dosing device D controls the amount of 
material carried from the bottom of the hopper into the 
space ahead of the injection ram, or piston R. D is 
usually automatic in its action so that, if it feeds too 
large a dose for any one injection, it reduces the amount 
fed for the next injection, so that the average rate of 
feed over a period of time is equal to the amount injected 
into the die cavities in the same length of time. 

While the space ahead of the piston is being filled 
from the hopper, the back, or movable half of the split 
die, is brought against the front half of the die by suit 
able die-closing means, and the entire die moves through 
a small distance until the end of the injection nozzle N 
is pressed into the sprue opening in the front half of the 
die. In this case, the die-closing mechanism is shown as 
an hydraulic piston, but it may consist of a toggle- 
joint mechanism, or any other suitable device. The so- 
called “‘stationary"’ part of the die is held away from 
the injection nozzle except during the actual injection 
time, so as to prevent undue heating of the die and chill- 
ing of the material in the end of the nozzle. Further- 
more, this action provides a parting point between the 
tapered sprue (which is integral with the casting) and 
the fluid material in the heating cylinder. The position 
of the die relative to the nozzle is shown by Fig. 2. 

As soon as the die is (Continued on page 178) 
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COLD MOLDING 


by N. S$. STODDARD 





THERE IS A DEFINITE AND IMPORTANT POSITION 
for cold molded materials in the plastics industry. It is 
true that hot mold has replaced cold molded for many 
applications, however, cold mold maintains its leader- 
ship in applications where resistance to high heat and 
arcing is necessary. This consequently narrows, more 
or less, the use of cold mold to the Electrical Industry 
which finds cold molded parts highly indispensable in 
successfully designing and manufacturing its products to 
assure adequate insulation and dependable operation. 


Methods of manufacture 


Briefly, cold molded plastics differ from hot mold in 
that the molding compounds are molded to form at 
room temperature and cured in electrically heated ovens 
after removal from the molds. The length of cure de- 
pends on the size and shape of the part but generally 
speaking the curing time varies from 24 hours to 72. hours 
with temperatures ranging from approximately 125 deg. 
F. to 425 deg. F. The parts when removed from the 
ovens are hard and possess considerable strength. The 
cold molding operation is much faster than hot molding 
since the curing is not done in the mold. 

For example, a single cavity mold for a cold molded 
heater-connector casing will produce 400 to 500 pieces 
per hour wheréas the same single cavity mold, designed 
for hot molding will produce 20 to 30 pieces per hour. 


1. Three molded parts and how 
they appear assembled. 2. Mis- 
cellaneous parts of both refrac- 
tory and non-refractcry type of 
cold mold unfinished, just as they 
come from the mold. (Photos 
courtesy General Electric Co.) 
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It is obvious therefore that in order to step up hot mold- 
ing production to equal that of cold molding, multiple 
cavities ate required—this means a considerable in- 
crease in mold costs and a distinct advantage for the 
cold molding method which requires less investment 
for its molds. 


Types of materials 


There are two types of cold molding compounds which 
predominate, refractory materials and non-refractory. 
The former contains such ingredients as cement, abestos 
and other inorganic materials, which, when blended to- 
gether and cured properly, offer a white, hard com- 
position, which will withstand very high temperatures 
up to approximately 1000 deg. C. and does not break 
down as an insulator when exposed to the electric arc. 
The latter or non-refractory materials are made with 
asbestos, asphalt and special drying oils and are black 
in color. They offer resistance to both heat and arcing 
in the lower ranges. 


Tolerances and finishes 


In cold mold materials the shrinkage is two to three 
times that of hot molded plastics. Because of this, 
greater tolerances are required for cold mold. There are 
no set plus or minus tolerances for cold molded due to the 
fact that the tolerances de- (Continued on page 184) 






































A really complete plastics service has always been 
Waterbury Plastic’s outstanding feature. In addition 
to our 81 years of molding experience, which inci- 
dentally makes us the oldest active molders, we have 
recently completed our new plastics plant. Here in 
this new plant we have the most modern, efficient 
production layout. We have purchased enough new 
equipment to insure our ability to handle an increase 
of 100% production volume. Even at this early date 
records indicate that our volume capacity will soon 
have to be increased once again. We have Engineers; 
Designers; a Tool Shop wherein we build all our 
own molds; a Metal Division for supplying all neces- 
sary inserts and metal parts used in conjunction with 
molded pieces. In view of the great preference way to better plastics at a saving. You also have the 
manufacturers are showing toward Waterbury Plastics, choice of all the commercial molding compounds such 
why not call in a Waterbury Engineer the next time as—Bakelite, Beetle, Durez, Plaskon, Tenite, Resinox 


you have any requirements? He can show you the Lucite, Catalin and Shellac Composition 


eee 
THE WATERBURY BUTTON COMPANY 
PLASTIC DIVISION 
EST. 1812 


WATERBURY, CONN. 
NEW YORK CITY . BOSTON . PHILADELPHIA . ROCHESTER 
DETROW =6. ~=«CHIKAGO . TORONTO 
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Two views in the plant of Chicago Molded Products Corp. showing care used in 
preforming light color powders (left) and a shrouded molding press (right) 


CARE NECESSARY IN COLOR MOLDING 


by WHITING N. SHEPARD 


WITH THE INTRODUCTION A FEW YEARS AGO 
of light colored urea-formaldehyde molding compounds, 
a new problem confron ed the molders in this country, 
who were set up to fabricate only the opaque, dark colored 
phenolic type compounds. And as the production 
of pieces in translucent, pastel urea colors has increased, 
so has this problem of producing the pieces free from 
dirt and contamination become increasingly more diffi- 
cult of solution. 

Urea compounds are manufactured chiefly in colorless, 
white, and pastel shades, and a single speck of dirt in 
the molded piece causes an expensive rejection; further 
the material is extensively used because of its trans- 
lucency, particularly in illuminating applications, and 
the presence of any contamination whatsoever in an 
illuminated piece renders it commercially useless. 

The difficulties attendant on the fabrication of these 
materials become apparent, if we follow the operations 
through which a drum of white urea compound must 
pass before it emerges from the multi-cavity dies in the 
form of finished articles. The material is usually first 
preformed in briquettes in unheated dies. These bri- 
quettes are then taken to the press in which the die is 
set, and the finished article then molded. This opera- 
tion sounds absurdly simple, but remember that during 
the preforming operation no particles of other colors, no 
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grease, and no dirt must contaminate the material. And 
while the briquettes are being loaded into the dies, 
neither dust particles, nor floating specks of foreign 
materials, nor dirt of any kind may settle in the dies. 
Then too, consider the heavy machinery necessary in 
molding which is difficult to keep spotless; consider the 
necessity of having presses close together to conserve 
space (and in each press a different material may be 
running), and the difficulties inherent in producing im- 
maculately spotless moldings become apparent. 

Great care is taken in the handling of the light colored 
materials, care which begins in the preforming room. 
Whenever possible a room or rooms, housing preforming 
equipment, are set aside exclusively for urea materials. 
Walls and ceilings are whitewashed, and frequently a 
suction system is installed to remove particles of powder 
suspended in the air. Careful attention is given to the 
preform press itself, keeping it free of objectionable grease 
spots and dirt areas always to be found in connection 
with machinery in motion. If possible the operators are 
dressed in white, and if they are attending machines pre- 
forming both phenolic and urea materials, must be care- 
ful not to transfer by way of arms, hands and clothes, 
the dark colored materials into the lighter ones. 

So much for the preforming operation. The bri- 
quettes are placed in carefully (Continued on page 186) 

















Pode 


Every 
Plastic Molding 


HERE is no product made of plastic 

material that is not within our manu- 
facturing resources. We mold all varieties 
of parts or complete products in 


BAKELITE PLASKON DUREZ 
TENITE BEETLE LUCITE 


A few examples are illustrated above, widely 
different in character and some very complex, 
molded from customers’ specifications. A 
similar breadth of range runs through all our 
custom molding. 

Complete mold service in all colors from your 
blueprints or specifications. We also offer a 
wide choice of standard parts such as handles, 
pulls, etc., from stock molds. Delivery can be 
made on short notice. 


Illustrated stock parts catalog 
will be mailed on request 


IMPERIAL MOLDED 
PRODUCTS CORP. 


2927 W. Harrison St., CHICAGO 
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Sani-Trete Tableware 


An inviting, thoroughly modern charac- 
ter is given to any dining room by 
the distinctive appearance of these 
brilliantly colored pieces. Quickly 
washed, rustproof, wearproof. Full de- 
tails and illustrated pamphlet sent on 
request. 
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PRINTING, STAMPING AND ENGRAVING PLASTIC PRODUCTS 
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Almost any plastic product may be sta ith roll 
leaf for identification or p vate targa Ar aber 
or any metallic color can be obtained. (Top photo, 
courtesy Peerless Roll Leaf Co., Inc. Lower photo 


‘ courtesy Griffin, Campbell, Hayes, Walsh, Inc. 
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Examples of printing on plastics where as many as 
four colors may be used by the Anigraphic Process 





SEVERAL METHODS OF PRINTING ON PLASTIC 
materials have been developed recently and manufac- 
turers who want to brand their products with a trade 
name, advertising message or even decorative effects will 
discover that the job can be done simply and effectively. 


Roll leaf stamping 


in current use. Any material the surface of which can 
be impressed with heat and pressure is eligible for this 
type of printing; wood covered with lacquer, acetate, 
pyroxylin or any of the resinous plastic materials. For 
years chemists had labored to produce a stamping ma- 
terial that would have the proper anchorage, and finally 
this process was discovered which enables the stamping 
to become an integral part of the plastic material itself— 
it so fuses into the material that it cannot be rubbed or 
scratched off. Heat and pressure are required to 
successfully imprint on plastic materials. 

There are many and varied types of machines used for 
stamping on plastics. Presses which are operated by 
hand or by foot, automatically, for multi-purpose and 
quantity work; presses of all sizes, for all kinds of jobs, 
are available to the manufacturer's requirements. 


Roll leaf stamping is a popular method of imprinting 
f ' 


Although specifications are varied, the theory of op- 
eration is the same. Roll leaf, which is composed of 
either metallic or pigment colors is mounted on paper 
tape providing a means of carrying colors through the 
machine. It is placed on a bar in front of the head of the 
press. The leaf winds down underneath the die which is 
attached to the head and into the roll feed attachment. 
This is adjusted so that it pulls just enough leaf for each 
impression assuring a fresh piece for each stamping. ~as 
Roll leaf contains certain properties which make it pos- 
sible to transfer with heat. The head of the press is 
therefore electrically heated and thermostatically con- ° 
trolled to ensure uniform temperature at all times. Ma- 
chines are equipped with (Continued on page 188) 
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Don't be fooled by our building operations. We're not floating any bond issues, 
just yet. We still believe in being not too big and not too small. 


Sure, we've just added twenty-two hundred square feet. But to do a better job 
with our present facilities. Not to grow bigger. And even that is just a gers 
of the long term improvement program that made us spend over a hundred 
thousand dollars on equipment . . . even during the blackest years. 


We—and with us, our customers—find it good to have capacity enough to meet 
peak loads, equipment enough to provide the most efficient proms for every type 
of job we tackle, staff enough—in office and factory—to do the sort of bang-up, 
rounded job that time has linked with the Boonton press-mark. And, we're 
willing to spend plenty of our earnings equipping ourselves to do tomorrow's 
job even better. 


But we don't want to get too big. We don't go for interoffice memorandums, 
nationwide service-nets and similar fol-de-rols. Let those who want them, 
have them. We've seen too many good industries eaten up by red-tapeworms. 
As it is, we find a growing number of firms like to get their moldings from us 
because they like our way of working, like our technical service, our ability to 
come through in a pinch, our prices and our performance. If that’s what you 
like too . . . you'll like to visit nton, where the latchstring is always out. 


“A Ready Reference for Plastics.” 
Written for the layman, this unique 
handbook explains the uses and 
characteristics of plastics in plain, 
non-technical language. Write for 
FREE copy. 





BOONTON MOLDING COMPANY 


BOONTON NEW JERSEY -: Tel. Boonton 88-0991 
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MOLDING WITH RESIN BLANKS 


by R. E BRANNAN 


TIME AND EXPERIENCE IN TURN CREATE A 
demand. New products are needed to meet the demands 
of industry and to make successful certain applications 
where known products have reached their zenith. In 
the early days of the plastics industry when the first 
phenolic materials were produced, they were limited in 
their scope of applications. It was only through patient, 
painstaking research that their uses multiplied and their 
commercial value became established in one industry 
after another. These uses broadened gradually and as 
the value of plastic materials was recognized, it became 
necessary to develop improved materials to satisfy indi- 
vidual requirements and to meet specific conditions. 

One of the first demands was for material that wouid 
withstand more heat than those having a woodflour 
filler. It was met by producing molding materials with 
mineral fillers. In another instance it was disclosed that 
standard woodflour filled materials were being employed 
to mold parts which were subjected to a great deal of 
abuse or shock. This condition caused considerable 
trouble and breakage. Research again came into the 


picture and developed impact-resisiant fabric filled 
molding materials. 

On the other side, running parallel with the develop- 
ments in molding materials were laminated products. 
These materials, produced first in sheets and later in rods 
and tubes, differed from molding materials because of 
their greater strength and shock resistance. However, 
laminated products could not be readily molded into 
shapes. At the same time the general insulating quali- 
ties and high finish were similar to those attained with 
molding materials. 

There was still a gap in between these two products. 
A material was needed that could be molded into shapes 
and still approximate the strength characteristics of the 
laminated materials. Here again, as in all steps of 
progress, the resourcefulness of research was summoned. 
Indicative of the improvement in shock resistance of 
molding materials were the fabric base products made by 
the inclusion of resin in rag stock. 

Further development along these lines has led to the 
introduction of a wide range (Continued on page 190) 


Fig. 1. A group of typical resin blanks punched from 
molding board. (All photos courtesy Bakelite Corp.) 
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Parker desk sets (upper left) illustrate the harmonious combination of metal with cast resins. These resins are available in a 
variety of stock shapes (upper right) to be fashioned into innumerable decorative and utilitarian articles (lower left). Table 
cutlery (lower right) handles are cast in many colors to match table decoration. (Photos courtesy Marblette Corp.) 


FABRICATING CAST RESINS 


by D. J. KELLY 


CAST PHENOLIC RESINS, PERHAPS MORE THAN 
any other plastic material, lend themselves to craftsman- 
ship not unlike that practiced by old-time metal, bone 
and wood-workers. But present day requirements for 
speed and quantity production have developed a need for 
simple machinery, combined in some instances with hand 
work, to turn out products fast enough to satisfy the de- 
mand. In the something over ten years since cast resins 
were first introduced in this country, they have gradually 
crept into a variety of industries. Essentially decorative, 
with literally hundreds of different shades and colors— 
Opaques, translucents, transparents, plain and mottled 
patterns—they have become established for making cos- 
tume jewelry, household accessories and trimmings, 
cutlery handles, lamp bases, automotive fittings, archi- 
tectural panels, etc., to a degree that is seldom realized by 
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the layman who accepts them as readily as he does any 
contemporary material. 

A primary inducement for consideration of their use is 
the ease with which they are fabricated. No expensive 
molds are required, and changing from one design to 
another, or even from one type of product to another to 
keep in step with the caprices of public taste and desire, 
can be accomplished quickly with no loss of material 
and no occasion, in most instances, for enlarging or 
changing shop facilities. All that is needed, is an ade- 
quately equipped machine shop such as might be installed 
for metal or wood-working purposes with the addition of 
special machine attachments to simplify certain opera- 
tions. For cast resins may be sawed, turned, drilled, 
threaded, embossed, carved, faceted and polished with a 
minimum of effort. (Continued on page 194) 
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THEY'RE ALL THE 
SAME TO AUBURN 


Some jobs are easy for even the in- 
experienced . . . many are hard for 
anyone. But where plastic moldings 
enter the picture, Auburn Button Works is equipped to handle both with equal facility . . . 
and to get either out on time. 


60 pioneering years in the molding of plastics gives Auburn knowledge of the little things 
which dwarf the difficulties of hard jobs and make possible many cost-cutting short cuts on the 
easy ones that do not impair quality. 


Rigid inspection of every piece at every phase of manufacture safeguards Auburn's unapproached 
reputation for quality. 


Whatever your requirements, Auburn has the facilities to meet them with complete understand- 
ing. 
Established 1876 


MOLDED PLASTICS DIVISION OF 


AUBURN BUTTON WORKS, Inc. 


AUBURN, N.Y. 
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THE FABRICATING OF CELLULOSE PLASTICS 


by L. R. BLACKHURST 


FABRICATION OF CELLULOSE PLASTICS IS DI- 
vided into two general classes, one in which molding 
powder is used and the other in which sheets, rods and 
tubes are used. Each method, then, requires an entirely 
different process to attain a similar resulr—the produc- 
tion of the finished article. In discussing the fabrication 
of these two types of plastics, each must necessarily be 
treated differently, since the process required for one has 
no relation to the process required for the other. This 
article will discuss the fabrication of sheets, rods and 
tubes, defining the virtues and uses of the outstanding 
plastics that come in that form. 

The basis of these plastics is cellulose acetate and 
cellulose nitrate. They require hand or machine work- 
ing and can be machined like wood or metal. Although 
the method of fabrication is so similar that processes 
used for one would apply very generally to the other two, 
each, of course, offers advantages over the other for 
specific uses. However, each possesses the same char- 
acteristics in the fact that a wide range of colors is avail- 
able in each, and that each can be readily polished, em- 
bossed, printed, lacquered or stained and can be decor- 
ated in a great variety of ways. 


Toiletware of cellulose nitrate plastic with veins 
of goraties color which are a part of the 
material itself. This pattern is called Patrician 
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For example, cellulose nitrate piastics are inflammable 
and cannot be used where a fire hazard exists. They 
were the first of the plastics to make their appearance in 
this country. They date back to 1883 and have been 
steadily improved in quality through extensive research. 
They are most adaptable, are easy to work, are thermo- 
plastic and can be readily machined, sawed, blown and 
molded. They are virtually unbreakable. Their most 
popular use is for safety glass, heel coverings to make 
scuffless heels, toiletware, fountain pen and pencil bar- 
tels, advertising novelties, tooth-brush handles, um- 
brella handles, radio dials, slide fasteners and costume 
jewelry, in addition to hundreds of other fashion and 
commercial articles. 

Cellulose acetate plastics are “‘slow-burning,’’ are a 
low conductor of heat, have no odors or taste and are 
unaffected by most vegetable and mineral oils. Their 
resistance to the effect of sun exposure makes them suit- 
able for articles which are exposed to sunlight or out- 
door use. Their transparency and the fact that any con- 
ceivable color can be obtained, including mottled, 
opaque and pearl effects, has given them wide popularity 
and usage. They present (Continued on page 200 


Carved medallions and a gold edging line decorate this 
toilet set available in tearose, Bonnie blue, fern green 
and hyacinth. (All photos courtesy du Pont Style Service) 
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We've kept pace with plastic molding progress for over 
50 years, and that experience plus modern equipment offers 
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ideas in plastic applications. 


ALL plastic materials are molded with precision for any 
prcduct purpose in our presses, adhering to your specifica 
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8. Engraving letters on hobbing die 





PRACTICAL MOLD DESIGN 


(Continued from page 125) of a high piece. In the mold 
this means cither working in the bottom of a deep cavity, 
which is difficult, or setting in a separate section oa 
which the details have been machined with the resultant 
additional fitting, etc. Both conditions mentioned in the 
two preceding paragraphs can be taken care of by hob- 
bing (Fig. 8) that is, by making a hardened master and 
forcing it into a prepared block of special steel. In the 
case of multi-cavity molds this is often the best and least 
expensive way to proceed, but with single cavity molds 
and molds of large size it is not always advisable. 

Whenever the mold is made up of sections fitted to- 
gether, no matter how accurately the work is done the 
joining line will show on the mold parts. If the ne- 
cessity for building the mold in this manner is foreseen 
the joining lines often can be concealed in either the 
decorative motif or along some sharp edge of the molded 
part. Fig. 9 shows designing which has achieved con- 
cealed joining of mold sections. 

It also must be kept in mind when a mold is built in 
sections that proper support or backing is given to avoid 
the possible spreading under pressure. A spreading would 
result in heavy fins of material at these points. 
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Close tolerances contribute very materially to higher 
mold costs. Not only is greater accuracy demanded of 
the mold maker but subsequent grinding operations on 
the mold after hardening are often required. Even with 
the most careful heat treatments mold parts will distort 
and warp in hardening and if a surface governing a di- 
mension with close tolerances is affected it may require 
many hours of stoning in a cramped area to get the re- 
quired results. 

Side holes, undercuts, depressed letters and figures are 
other factors to be avoided for reasonable mold costs and 
economical mold operation. With the use of combina- 
tion vertical and horizontal ram presses side holes and 
undercuts are easily handled but the type of mold neces- 
Sary is more expensive to build and operate. 

Raised letters and figures on the molded part can be 
accomplished by stamping them into the mold while de- 
pressed letters on the molded part means the cutting of 
raised letters in the mold except in the case of cavities 
where hobbing is planned. With hobbing the depressed 
letters stamped into the hob will result in raised letters 
in the mold. If raised letters and figures are objection- 
able due to interference on an assembly surface they can 
be stamped or machined into a raised portion in the mold, 
resulting in a raised letter on a depressed panel in the 
molded part (Fig. 10). 

Assuming the designer of the molded part has given 
consideration to all of the aforementioned factors, there 
are other design questions such as accuracy demanded, 
finish, positioning of imserts, etc., which cannot be 
settled until the type of mold is determined. 

In the modern molding plant the type of mold re- 
quired is agreed to by executives of the engineering, 
manufacturing and tool departments. This is done after 
thorough consideration of the customer's specifications, 
the most economical machining methods, and the mold- 
ing requirements. These final design changes are usually 
of a minor nature and are to the customer's advantage 
for they facilitate not only the manufacture of the mold 
but of the parts as well. 

The type, kind and size of mold having been deter- 
mined, the actual laying out and detailing is done by a 
competent tool designer who has a background of actual 
experience in building as well as designing molds. He 
must know the correct amount of molding pressure re- 
quired, the thickness of material to withstand this pres- 
sure, the size of press, the space for loading the uncured 
material in the mold, ease and quickness of operation, 
accessibility of parts needing maintenance, proper 
shrinkage for the molding material selected, method of 
holding inserts, etc. This phase of mold manufacture is 
considered highly important. Errors occurring in the 
design are more easily corrected on paper than steel. 

With the preliminaries completed the actual construc- 
tion is started. Molds range from small single cavity 
types, weighing a few pounds, to others that weigh tons 
such as the 5 ton mold for the large Wakefield Reflector 
in Fig. r. The manufacture of molds requires a great 
variety of modern precision machine tools and skilled 
craftsmen if accuracy and economy is to be obtained. 
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2. Machined mold made of Stentor 
oil-hardening tool steel. 3. Closure 
molds made of Samson mold steel. (All 
photos courtesy Carpenter Steel Co.) 


MOLD STEEL FOR MOLDED PLASTICS 


(Continued from page 128) increase its wear resistance 
without necessarily increasing its heat treated hardness. 
Chromium and nickel combined as alloys in a steel have 
the property of increasing wear resistance to a marked 
degree, and these alloys are commonly found in the best 
mold steels. 

D. Ease of fabrication: Some molds are brought to 
shape largely by hobbing—some are entirely machined— 
and some are made by a combination of both. 

(1) Hobbing: The depth to which a hob can be driven 
in—and the power needed for the operation—depends 
very largely upon the hardness (or softness) of the mold 
steel when annealed. The degree of softness that may be 
secured in annealing depends upon the analysis of the 
steel. A mold steel containing no alloys can of course be 
annealed considerably softer than an alloy mold steel— 
even though the carbon may be equally low in both. 
Thus it happens that an analysis which is easy to hob 
does not make as strong a mold as a steel which is some- 
what more difficult to hob. Obviously, there is no 
point in selecting a very soft mold steel to permit easy 
hobbing, if the finished tool is going to upset under the 
pressure of service. An alloy steel having reasonably 
good hobbing qualities, together with good strength 
after heat treatment, will be described later. 

(2) Machining; Easy and clean machining properties 
are desirable in mold steels that must be machined to 
shape. The stecl maker dare not sacrifice “‘cleanness”’ 
(described in paragraph A) in an effort to secure easy 
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machining properties. Commercial machinery steels 
that are high in phosphorus ard sulphur are very casy to 
machine but they usually contain large quantities of 
non-metallic inclusions that will mar the finish on the 
mold and on the finished article. We must therefore 
depend largely upon careful annealing to secure the best 
possible machining in a given analysis of mold steel. 

(3) Heat treating: It is necessary to heat treat the fin- 
ished molds made from all steels in order to secure proper 
wear resistance and strength to endure service conditions. 
Aside from these fundamental requirements of heat treat- 
ing, there are three other factors that must be carefully 
watched. (a) Distortion—In the interest of accurate 
dimensions on the finished product, warpage and distor- 
tion in heat treating must be kept at a minimum. (b) 
Scaling—Since the finish on the surface of the cavity is 
so vita! to the appearance of the work, low hardening 
temperatures are desirable and every effort must be ex- 
pended during heat treatment to prevent the formation 
of excess scale which would have to be removed by ex- 
pensive polishing. (c) Soft spots—Dies must not show 
soft spots or irregularities in the hardness of the cavities. 

The Carpenter Steel Co., with which the writer is 
associated, started making steel for molds when plastic 
molding was still an “‘infant’’ industry. These mold 
steels have progressed along with the industry which 
they serve. Problems have been met one by one as the 
size of molds have increased, their shape become more 
intricate and requirements for abrasion resistance and 
strength have become more severe. 

Throughout these years, four separate and distinct 
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4. Five tons of mold steel were used in this 
single cavity for this 26'/: in. reflector 





mold steels have emerged. Three of them are low car- 
bon, case hardening mold steels and the fourth is a high 
carbon tempering grade of tool steel. The properties of 
these four steels are summarized in Table 1. 

The significance of the tabulated data may be sum- 
marized in this manner: 

Type A Mold Steel, being a soft ingot iron free from 
alloys, is best suited for making intricately shaped molds 
where ease of hobbing is of paramount importance. 

Type B Mola Steel, with its alloys of chromium and 
nickel, combines the most favorable properties for 
hobbed molds. It possesses good strength to resist up- 
setting in service, has excellent wear resistance and takes 
a good polish—yet it can be annealed soft enough to be 
hobbed into all but the most difficult shapes. 

Type C Mold Steel, with its high alloy content pos- 
sesses maximum strength for large or highly stressed 
molds. It should be machined into shape. 

Type D Tool Steel is a clean sound tool steel that 
hardens in oil and holds size and shape accurately. It is 
safe to harden in intricate sections and possesses good 
wear resistance and compressive strength. 

In conclusion, it should be emphasized that there is 
no universally ‘‘best'’ mold steel—any more than there 
is a “‘best’’ plastic for all purposes regardless. Maximum 
satisfaction and economy are to be had by selecting the 
right mold steel for each job. Sometimes the mold that 
is cheapest to build will be cheapest to use; but quite 
frequently a more expensive mold will be cheaper in 
the long run. 








































Table 1—PLASTIC MOLD STEELS 







































































































Type A Type B Type C Type D 
Bi Name (a case-hardening mold steel) | (a case-hardening mold stee!) | (a case-hardening mold steel) (a tool steel 2 
Type Analysis Cc 10% Cc .10% Cc .10% | Cc .90% ; 
Mn .25 Mn 0 Mn .40 Mn 1.60 
' Cr 50 Cr 1.50 
Fao 5 | Ni 1.25 Ni 3.50 ee ee 
Cleanness | Electric furnace melted— | Electric furnace melted— | Electric furnace melted— | Electric furnace melted 
ki | acid etch inspected acid etch inspected acid etch inspected __acid etch inspected 
Strength | Fair (see Properties below) | Good (see Properties below) | Very high (see Properties Very high in compression. 
below) | Fair in tension 
Wear Resistance | Good High because of alloys Excellent because of maxi- | Excellent 
x mum alloy content ae 
Hobbing | Excellent Medium Difficult | Poor 
ey Brinell = 90 max. Brinell = 120 max. Brinell = 200 max. 3 
Machining Tough and stringy Fair-tough About like tool steel | Same as high carbon tool 
| steel 

Heat Treatment Cyanide from 1500° F or | Carburize 1600°/1650°F. | Carburize 1600° F. Cool in | Heat to 1420°/1440° F. 

Carburize 1600°/1650° F. Cool in box. Reheat to box. Reheat to 1425° F. Quench in oil. Draw to 

Cool in box. Reheat to 1440° F. Quench in oil or Quench in oil. Draw | 375° F. 

1425°/1450° F. Quench brine. Draw to 250°/ 250°/300° F. 

in brine. Draw 250°/ yoo° F. 

300° F. 
Hardness of case Rockwell C-62/64 Rockwell C-62/64 Rockwell C-61/62 Rockwell C-61/62 

a ae Shore 85/88 Shore 85/88 Shore 83/85 Shore 85/86 : 

Properties of Core | 
Tensile $8,000 Ibs/sq. in. 85,000 Ibs/sq. in. 165,000 Ibs/sq. in. 
Yieldpoint 38,000 Ibs/sq. in. 48,000 Ibs/sq. in. 135,000 Ibs/sq. in [No core—Secel hardens clear 
Elongation in 2” 33.0% 0.0% 16.0% through 
Reduction of Arca 65.0% | 66.0% | 53.0% 
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BERYLLIUM COPPER ALLOYS 


(Continued from page 130) tified as an element in 1797, 
over a century went by before more than a few grams of 
the metal were ever produced. Unfortunately, when 
enough was available for careful study it was discovered 
that the element appeared to lack ductility and could 
not be rolled. Perhaps metallurgical research will sur- 
mount this obstacle, as some investigators claim that 
small amounts of impurities cause this brittleness, but 
at any rate for the time being it seems that the use of 
beryllium is restricted to the addition of small quantities 
to other metals for hardening or scavenging purposes. 

Casting a mold from a pattern close enough to fin- 
ished size so that only a small amount of finishing would 
be required is by no means a new idea to the plastic in- 
dustry, but up to now no metal has been known which 
would fill all the requirements. It was realized that a 
cast mold would have to be made from a material which 
would be readily castable, which would have a minimum 
of surface defects, and above all, which would have suffi- 
cient strength to stand the pressures involved in forming 
plastic articles. 





The introduction of beryllium copper to this field ap- 
pears to offer the closest approach to the attainment of 
this ideal which has so far been reached. Castings con- 
taining approximately 2.75 percent beryllium, balance 
copper, offer the following advantageous characteristics : 

(4) The alloy has a relatively low melting point, 
compared to metals of equal strength, and, when properly 
handled, flows as well as the best of casting bronzes, 
giving excellent reproduction of detail and a relatively 
smooth surface, which can be readily polished by chas- 
ing and buffing. 

(6) The castings can be heat treated to a compressive 
strength of approximately 190,000 Ibs./sq. in. with a 
hardness of about 42 Rockwell C. 

(¢) Beryllium copper molds have a thermal conduc- 
tivity more than twice that of steel, which enables 
shortening the molding cycle. 

An impressive example of the economies that may be 
achieved through the proper application of beryllium 
copper molds is shown in Fig. 1. This radio cabinet 
grille, which is being produced in phenolic material for 
the Stromberg Carlson Company, is 9**/¢, in. wide by 
g'/, in. high, of curved contour, the depth of camber 
being 3'/2 inches. Note the irregular contours of the 
grille bars. The piece weighs approximately 9 ounces. 
Particular attention should be directed to the rear view. 
It will be noted that the back of all the grille bars are 
hollowed out to save molding material and weight. 
The approximate saving in weight of both material 
loaded and finished piece by coring the back is 39 percent. 
Using conventional steel mold machining technique, ex- 
cessive time would be required and considerable difficul- 
ties encountered in machining the irregular contours and 
in cutting out the back. The piece could undoubtedly 
have been molded just as satisfactorily in steel, but at an 
enormously increased mold expense. Since in this case 
the number of pieces desired was moderate, the amortiza- 
tion of mold cost in steel would have been prohibitive. 

Another example of the possible economy in a cast 
beryllium copper mold is illustrated in Fig. 2. This 
piece, shown just as it is removed from the mold, is a 
helmet used with the “‘Aerocrat’’ hair dryer, sold to 
beauty shops and hair dressing establishments. This is 
one of the largest pieces of its kind ever molded. It is 
made from a phenolic material and is 18 in. long, 115/s in. 
wide and 10'/, in. deep, weighing over four pounds. 
Steel mold quotations received by the manufacturer of 
the hair dryer assembly were too high for the approxi- 
mate five thousand pieces over which the mold had to 
be amortized. The beryllium copper mold cost about 
60 percent of the average steel mold quotations. 

Comparing this helmet with the small parts shown in 
Fig. 3 will give some idea of the wide range of sizes, 
designs and shapes to which beryllium copper cast 
molds are adaptable. The parts of the butterfly shown 
in Fig. 3 weigh about one gram each. 

Selecting one case from the several histories available 
concerning the use of a beryllium copper mold over a fair 
sized production run in compression molding, attention 
is directed to Fig. 4. This box cover was produced from 
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one of the earliest molds cast in beryllium copper, its 
dimensions being 7°/, in. by 6 inches. The mold has 
been in operation in four widely-scattered molding 
plants, and a total of over 12,000 impressions have been 
taken from it up to August 1, 1937. Of course, 12,000 
pieces is a relatively short run for many steel molds, but 
in this case it is interesting as a proof of the durability 
of beryllium copper when subjected to variable methods 
of handling in several molding plants. A recent ex- 
amination of this particular mold showed no notice- 
able wear or distortion. The original cost was 35 per- 
cent less than average quotations for a similar mold 
in steel had been. 

Illustrated in Fig. 5 are two single cavity experimental 
beryllium copper molds for an unusual clock case. It 
should be noted that these are not split molds, rather, 
the cavities for the top piece and the housing are each 
one piece, and were so cast. The housing is 7'/2 in. in 
diameter at the bottom flare and 3'/, in. in height. This 
example is particularly interesting as an indication of 
the potentialities of incorporating, without excessive 
cost, unusual design or ornamentation on the side wall 
of molded pieces, where the shape or contour of side wall 
is within the limitations of molding technique. 

Other types of applications where cast beryllium 
copper molds have been used are indicated in Figs. 6 to 8, 
inclusive. The approximate savings on the single cavitv 
molds used for forming these pieces as against duplicate 
molds in steel were approximately as follows: 
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60 percent lower than Steel 
50 percent lower than Steel 
40 percent lower than Steel 


Fig. 6 Frog ash tray 
Fig. 7 Mask 
Fig. 8 Farewell address 


Certain of the above molds could, of course, be readily 
hobbed in steel and accordingly, would be less costly 
than the beryllium copper molds, but only where several 
cavities of each part were needed. 

Although beryllium copper cavities have undoubted 
advantages for certain types of compression molding, it 
is in injection molding that the greatest number of these 
cast molds have been sold and that the outstanding 
success has been found so far. Due to the present limita- 
tions in the volume of plastic material which can be 
handled in one shot on an injection machine, the molds 
are usually small in overall dimensions and normally in- 
corporate only from one to eight cavities. In many 
cases, particularly where ornament or decoration is in- 
volved, it has been found that the few cavities required 
can be cast considerably cheaper in beryllium copper 
than they can be hobbed in steel. Furthermore, the 
usual small size of these molds and the fact that many 
of them are merely simple female cavities backed up 
with a flat plate means that closer dimensions can be 
held and more faithful reproduction of detail obtained 
in the casting than is possible when a large die assembly 
using both force and cavity is involved. It should be 
pointed out that the best mold materials for casting 
molten metal have a definite size limitation at the mo- 
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ment and accordingly a rougher surface with more 
finish-machining must be expected where large cast dies 
are required. 

One manufacturer who is making small ornamental 
birds and animals in injection molds reports that several 
million pieces have been made without damage to the 
beryllium copper. In numerous cases additional advan- 
tage can be found by casting the water lines for cooling 
integral with the mold itself. 

Up to the present time the chief interest of the plastic 
industry in beryllium copper has been centered on the 
use of the alloy for cast molds. Certain other uses are in 
an experimental stage and should be briefly mentioned. 
A number of tests have been made with cast hobs made 
from this material. It is a startling fact to find that a 
copper alloy can actually be forced into steel, but such is 
the case. In Fig. 9 is shown a beryllium copper cast 
hob approximately 2°/; in. by 1'/, in. which on test has 
made five cavities '/; in. deep in several different types of 
low carbon hobbing steels. The pressures ranged from 
250 to 350 tons. No significant change or distortion in 
the beryllium copper could be found after these impres- 
sions were made. Although a cast hob wil! not, of 
course, give as sharp detail as machined steel, this should 
prove a valuable short cut in die-making technique. 

The high thermal conductivity of beryllium copper has 
perhaps not been sufficiently recognized by the molding 
industry. Fig. 10 gives an interesting comparison of the 
heat conductivity of various materials. Definite evi- 
dence is available that in compression molding of thermo- 
plastics the production cycle can be speeded up consider- 
ably by the use of beryllium copper. One plant reports 
faster molding of phenolics using cavities of this alloy 
in place of steel. Trials are under way on the use of 
cavity plates made from beryllium cobalt copper, a some- 
what cheaper alloy of lower strength but even higher 
thermal conductivity. In injection molding there is at 


166 MODERN. PLASTICS 





present a great deal of interest in finding more effective 
means of uniform temperature control both in the mold 
and in the injection cylinder. 

A list of possible uses for beryllium copper in the field 
of plastic molding is given below. Some of these are 
already being tried out, others are only suggested: 


FOR COMPRESSION METHOD OF MOLDING 


Molds 

Mold frame or chase 

Platens 

Hydro cylinders 

Hydro rams 

Ram and cylinder packing rings 


FOR INJECTION METHOD OF MOLDING 


Molds 

Mold or die mounting plates 
Heating cylinder and torpedos 
Heater nozzle 

Injection piston 


FOR PLANT AND TOOL EQUIPMENT 


Pump valves 

Pump valve springs 

Pump valve seats 

Accumulator ram and cylinder 
Accumulator packing rings 
Hobs 

Preform machine dies, cams, etc. 


It is apparent that this new copper alloy, combining as 
it does a high thermal conductivity with the hardness 
and toughness of an alloy steel, a combination unavail- 
able in any other material, is destined to grow consider- 
ably in importance as more engineers learn how to take 
advantage of its remarkable characteristics. 


























Hobs produce accurate mirror finished multiple 


mold cavities. 


Facilities enable us to offer unusual size and 


shape Cavities. 


We can supply hobbed mold cavities in rough 
outside dimensions or finished, hardened and 


polished. 
Send samples or drawings. 


Quotations furnished promptly. 
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3729 Belmont Avenue Chicago, Ill. 
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PREPARATION OF RAW MATERIAL FOR MOLDING 


(Continued from page 132) and below the mandrel. 
Theoretically the mandrel is under no up or down stress 
because the mold is closing equally from both sides. A 
circular disc with holes through it may be compressed 
from powder to case the molding of a distributor block 
having inserts and pins going through and out both ends. 
Small circular pills can be made with one hole in the 
center for special pieces. 

The calls for these various types of compressed powder 
forms have led machinery manufacturers to develop 
several types of presses. The single punch machine is a 
modification of the power punch press with a few quick 
motions for the feed and a hopper to ensure continuous 
flow of the material. The fact that it has a single punch 
permits various shapes to be made, just as in sheet metal 
punching. The press has a tubular die, a lower punch 
which retracts to allow a definite filling space and after 
the compression stroke raises flush with the die surface 
to permit the brushing off of the completed pill before 
dropping immediately to its filling position, and a top 
punch which merely applies the downward blow. Be- 
side these there is a hopper for the material and a feed 
shoe connected to the hopper. It literally is shaped like 





a shoe. The heel is the pivot point, the ankle opening 
where the material flows in from the hopper, and the toe 
with a hole in the bottom moves quickly in to wipe the 
pill off and load the cavity between strokes. These ma- 
chines are geared to a production of between 40 and 60 
Operations per minute and it is fascinating to watch that 
shoe dodge between the punch and die, staying there 
until it seems impossible to get out in time to avoid being 
smashed. Of course, sometimes they don't get out, 
which is annoying to the machine and operator too. 

For large and complicated preforms a very slow mov- 
ing press—practically a standard molding operation—is 
used with several cavities to speed its output, loaded 
automatically from a loading board as described for the 
loose weight feeding of the molding press. Such pre- 
forms are called biscuits. 

For real speed production of identical pills for large 
run work the rotary press is a necessity, built in sizes 
graduated to the diameter of pill to be made and, in the 
larger diameters, also modified for various pressures. A 
speed control mechanism in the drive is needed to gage 
the output to the difficulty of the operation. The result- 
ant production has a range from 125 to 350 pellets per 
minute. A moderate size would be the single hopper 24 
gang machine with a maximum diameter die of about 


Here you see a variety of molded products (two front rows) while directly behind each is the 
preform or “pill” from which it was molded. (Photo courtesy Boonton Molding Co.) 
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This remarkable metal has been carried forward in hobbing operations 
by Hobbers to depths and areas heretofore considered impossible. 
Extensive research work has been made to ascertain the action of 
HOBALITE under the floor of the hob, and ways and means were 
tested to keep resistance nearly uniform, so that resistance and 
compression would be constant at all areas of the floor of the hob, and 
thus keep an equalized condition, which greatly helps to prevent hob 
breakage, tearing and galling. 

Heat treating of Plastic Mold Dies was another problem delved into 


to ascertain the cause and corrections of sinking, deformation, and 
change of size. 


PRK for MACHINED MOLD DIES 


This highly alloyed tool steel contains nine outstanding characteristics: 
Still Air Hirdoniee, Minimum Deformation, High Hardness, Non 
Scaling, High Compressive Value, High Abrasive Resistance, Heat and 
Corrosion Resisting, Very High Polish, Grinds Super Keen. Each 
characteristic is directly applicable to a fine and high productive 
Plastic Mold Die Cavity. 


We help your costs to a moderate total by casting PRK, leaving a 
minimum of machining, and frequently only a grinding operation for 
the cavity finish. 


HOB STEELS 
NEOR HARGUS OR-H DO-IT 





Steel for hobs must contain high compressive strength, high hardness, high polish, 
minimum of change of size and deformation in heat treating. 


NEOR and HARGUS Brand H both contain these features, but if pressure develops 
per inch in the maximum range, namely, 220 tons, NEOR is recommendation No. 1, 
owing to its deeper hardening, and HARGUS Brand H is No. 2. 


When cavities are narrow, long and deep, the above physicals become secondary 
to a high elastic strength, so in that class of hobs we recommend DO-IT. 


DARWIN & MILNER, INC. ZIV STEEL & WIRE CO. H. B. A. STEEL CO. 


1260 W. Fourth St. 2945 W. Harrison St. 52 Vanderbilt Ave. 
Cleveland, Ohio Chicago, Ill. New York, N. Y. 
Detroit, Mich. St. Louis, Mo. 
Indianapolis, Ind. Cincinnati, Ohio 
Milwaukee, Wis. Calumet, Mich. 
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Above is @ standard type single-punch preforming press. (Photo 
courtesy F. J. Stokes Machine Co.) and below is a new 150-ton 
dual compression preforming press which applies pressure to 
both sides of tablet at once. (Photo courtesy Arthur Colton Co.) 


+ 


1"/g in. The die sets can be changed to allow a definite 
range in diameter and the punch movement can be regu- 
lated to get pills of various thickness and hardness. The 
thickness is determined by how far down the lower 
punch drops to take the material and the hardness by 
how far the upper punch comes in the compression 
action of the machine. 


170 MODERN PLASTICS 





Basically the rotary press is a revolving table having a 
series of die holes along its outer edge, a series of top and 
bottom punches whose heads run in trackways to raise 
or lower them at the proper point of the revolution of 
the table. Starting at the point where the hopper allows 
the powder to flow down on the table, a series of sta- 
tionary baffles smoothes the material into the dies whose 
lower punch has been retracted to allow a proper filling 
space. At a later point of the revolution the upper 
punches ride down under a cam and apply pressure to the 
loose powder in the cavity. As they are lifted back our 
of the way by their trackway the lower punch comes up 
and the pill is wiped off. The hopper starts the opera- 
tion over again. 

The more fibrous the material the more difficult to get 
it to flow through the hopper and to get a smooth fill in 
the die cavity. Slowing down the speed of the action 
permits preforming up to a certain point but beyond that 
nothing will give a set weight, or even a presentable and 
usable preform. 

Fibrous materials where a preform is absolutely neces- 
sary must be molded cold by an operator after hand 
weighing. Where a mold was originally built for dense 
materials and fluffy materials have turned out to be neces- 
sary such hand made preforms are indicated regardless of 
their high cost. Thick sections of canvas base, which 
needs a five to one ratio of filling space to final molding 
room would require an excessively high and heavy mold 
if preforming were not used to reduce the filling space. 

Since the molder is spending very close to thirty-five 
cents out of every dollar he takes in for his basic raw ma- 
terial, the storage, handling, control of the thousands of 
pill and cup weights, and in general the job of keeping 
track of that volume of material so that no unnecessary 
wastage occurs is a man sized one. The boss of materials 
must be an accountant, a cost expert, a mechanic, and 
enough of a chemist so he won't be talked down by the 
raw material men when something goes wrong on a job. 
A man of these qualities plus extensive experience in 
molding is really a necessity for a successful molder. 
Up-to-date equipment is basically needed bur the per- 
sonnel of the organization that keeps it running is even 
more important. A good man can do wonders with little 
equipment but the best of equipment is useless without 
the expert touch. No run-of-mine foremen can be 
trusted with control of thirty-five percent of income. 

The importance of pilling has been recognized by the 
suppliers of raw material and most of them now have 
pellet machines on which they actually try pilling some 
of the material from each batch as it is made. 

In the olden days when material would not stick to- 
gether well enough to make a good firm pill, the common 
practice was to allow the open drum to stand where it 
could absorb moisture. This worked especially well in 
rainy weather. Now-a-days the control chemist keeps a 
close watch on his compounds to make sure that the 
molder does not have too much trouble making pills. 
Needless to say the actual upkeep, cleaning and repairing 
of the pill machines is very important. The pill machine 
is the heart of the molding plant. 
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(Continued from page 136) semi-automatic type, in 
which heat is delivered directly to the mold itself. 

On the hand press, the platens are permanently fast- 
ened to the head and bed plate, and are usually channeled 
with steam lines, so that the heat is applied to the mold 
by radiation. Since the mold is mot attached to the 
press, but simply rests between the platens, it must be 
removed from the press and opened by hand for charging 
and discharging. Therefore, this type of press is usually 
employed for the shorter runs in which press time is 
secondary to mold cost. Jobs having several side cores 
entering at angles offer too many complications for the 
semi-automatic press. 

In the semi-automatic type of press, the upper half of 
the mold is attached to the head, and the lower half to 
the bed plate mounted on the ram. The mold itself is 
channeled, and so heated directly from the steam lines. 
The mold opens with the lowering of the ram, thus facili- 
tating charging and discharging, so that this type is 
usually better suited for quantity production. 

The basic design of both hand and semi-automatic 
presses is substantially the same. Within a heavy, cast- 
steel base is the movable ram or plunger on top of which 
is fastened the platen or bed plate. When oil (or water) 
is pumped into this bowl, the ram is forced upward for 
the closing operation. The inverted-ram press has the 
cylinder mounted at the top, so that the head, instead of 
the base, travels. Double-ram presses exert pressure 
from both top and bottom. These, however, are used 
principally in extrusion molding. 

Molds, like presses, are of two types: hand and semi- 
automatic. In each of these types are three classes: posi- 
tive, semi-positive and flash or overflow. In the posi- 
tive type mold, full pressure is exerted on the piece being 
molded. Excess material is forced up vertically between 
the plunger and the sides of the cavity, into a horizontal 
opening for that purpose. 

In the semi-positive type, the plunger telescopes just 
far enough into the yoke to exert positive pressure only 
during the last small fraction of an inch which the 
plunger travels. Thus no flash line is needed, since the 
excess material flows out around the sides of the plunger. 
Flash or overflow molds have only natural well or yoke 
for the material, with no telescoping parts. 

Which type of mold to use can be determined only 
from a careful study of the blueprints and specifications 
of the part to be molded, by engineers who thoroughly 
understand all the factors involved. Let us assume that 
the correct type of mold has been designed, built and 
delivered to the molding room. If it is of the semi- 
automatic type, it is carefully installed on a press of the 
correct capacity by the die-setter, who also connects the 
steam lines. 

If phenolic materials are to be used, a temperature of 
350 deg. F. is usually required; for ureas, the usual tem- 
perature is 300 deg. In some instances, however, either 
higher or lower temperatures may be used on both. 

Before a new mold can be used successfully it must be 
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lubricated with beeswax. When this has been done, the 
estimated amount of material required is placed in the 
mold, which is carefully closed. The first several shots 
are purely experimental to determine first, the exact 
amount of material required, and second, the length of 
time required to cure properly. Parts are made with 
various lengths of curing time, and with some variations 
in heat and pressure. 

The final samples are carefully inspected to discover 
flow marks in the material, blisters in the finish, warp- 
age, and are checked for correct dimensions. Sample 
parts are subjected to strains until broken, and fractures 
are examined to make sure, especially in thick sections, 
that proper cure has been given. Pieces of phenolic ma- 
terial can be tested by placing ‘n acetone. If the part is 
undercured, the acetone turns purple. 

The cure of urea materials can be tested by either of 
two methods. In the baking test, castings are baked 
for sixteen hours at 140 deg. F. At the end of this 
period, they will show no warpage or surface cracks if 
properly cured. In the boiling test, castings are boiled 
for fifteen minutes, and then immersed in cold water for 
five minutes. The surface of the castings should remain 
solid and free from cracks, and should not turn chalky. 
This boiling test destroys the quality of the piece 
for further use, and pieces so tested must be discarded. 

Castings may be weighed before and after the boil- 
ing test, and should not show more than .o1o gram per 
Square inch moisture absorption. Parts requiring an 
extra smooth finish must be chilled before removal from 
the mold by forcing cold water through the steam chan- 
nels. A drop in temperature to 260 deg. F. is necessary, 
as a fule, in such cases. 

Each type of molded piece presents its individual prob- 
lems, which must be carefully worked out by foremen of 
long experience before the mold can be put into produc- 
tion. The type of material used, for example, has a very 
important bearing on the molding procedure. Where 
great impact or shock-resisting strength is required, 
macerated canvas—or paper-base material is used as the 
filler. Some asbestos-filled phenolic materials, for ex- 
ample, will require a longer curing time than materia] 
with the standard woodflour base. Again, if this same 
piece is molded of a urea material, it requires not only a 
longer curing time, but also a lower temperature— 
about 300 deg. F., instead of the usual 360 deg. for 
phenolics which is required. 

It often happens that air and gases become trapped in 
the mold, forming bubbles or blisters. This is particu- 
larly true of the asbestos and macerated canvas materials. 
Sometimes this condition can be overcome by placing the 
material in a different place in the mold, so that the 
gases can flow out ahead of the material. Another pro- 
cedure often used, is to preheat material which has been 
preformed, for about ten minutes in an oven at about 250 
deg. F. This drives off the gases from the material. 

With ureas, which are more gassy than the phenolics, 
a breathing operation is often necessary. After the ma- 
terial has been placed in the mold, the mold is slowly 
closed within about '/;, in. (Continued on page 174) 
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(Continued from page 172) of being completely closed. 
Next, the mold is opened slightly, so that the gas can 
escape freely. Then, finally, the mold is completely 
closed for the curing operation. 

The molding of acetate materials is a somewhat differ- 
ent problem. The mold must be heated to a temperature 
of about 300 deg. F. After the material has been placed 
in the mold, it is closed very slowly, since it requires 
from fifteen seconds to one minute for the materia! to 
flux. Then, before the piece can be removed, the mold 
must be chilled to about 125 deg. F. so that the material 
will not stick. It will thus be readily seen that the ace- 
tates require much longer for compression molding than 
cither the phenolics or the ureas, and for this reason, the 
injection molding process is favored for this material. 

While the exact details of any molding job can be 
worked out only by an expert molder, there are a number 
of basic features which the engineer should keep in mind 
to get the best results from compression molding. 

As will be readily seen from the foregoing description, 
pieces for molding should be designed, insofar as pos- 



























sible, so that the plunger can proceed in a direct line into 
the cavity or yoke, and can be withdrawn in the same 
manner. This, of course, means the avoidance of under- 
cuts (as in Y3) and other lateral projections in the 
plunger. While in many cases lateral openings can be 
molded by the use of split cavities, these are both com- 
plicated and costly, and should be avoided if possible in 
the original design. 

Provision must also be made for withdrawing the 
plunger and the piece from the mold. Thus the sides of 
the yoke should not be absolutely vertical, but should 
taper slightly outward, from the bottom to the top. A 
taper of .003 inch to each inch of cavity depth is usually 
sufficient, although it can, of course, be made as much 
greater as desired. 

For obvious reasons, the yoke or cavity of the mold is 
usually mounted on the bed of the press. Thus the ma- 
terial placed in the mold must flow upward around the 
sides of the plunger when the pressure is applied. There- 
fore, thick sections should always be located as near as 
possible to the lower part of the yoke, to ensure these 
cavities being properly filled. 

The thicker the wall section, the longer the curing 
time tequited, and naturally, the curing time for any 
piece will be that of its thickest section. For this reason, 
it is always best to keep wall thicknesses as uniform as 
possible, avoiding heavy, solid sections. Where extra 
strength or support is desired, it is best to use reinforcing 
ribs rather than a thick wall. 

On the other hand, an extremely thin wall section 
may warp when removed from the mold, because it cools 
more rapidly than the rest of the piece. Lacking 
strength, it may also break or crack easily. Thus very 
thin walls should be avoided and by the same token 
holes should not be drilled or molded too close to the 
edge of the piece (see Figs. X and Y). 

Since the plastic materials have about twice the 
shrinkage of metal, metal inserts should not be molded 
too close to the edge of the piece (see Fig. Z) since a 
very thin coating of material would crack upon cooling. 
Very large metal inserts should be heated to mold tem- 
perature in advance of molding, so that the material will 
form around them readily without requiring extra curing 
time. In the case of small metal inserts, the mold must 
be closed slowly so that the pressure will not break or 
bend the light metal. 

One of the advantages of compression molding, 
especially from the sales standpoint, is that a wide 
variety of colors can be secured from the same mold. An 
interesting example of this is the Silvertone Radio cabi- 
net illustrated in Fig. 1. The lowest priced model is 
produced with a cabinet of lustrous black phenolic ma- 
terial. With a cabinet of colored phenolic material, the 
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cabinet is sold at a slightly higher price; with a cabinet 
of ivory urea material the price is about fifty percent 
higher than that of the low-priced black model. All 
three styles can be produced from the same molds. 

Another interesting instance in which color variety is 
used to lend sales appeal, is the International Radio 
Cabinet shown in Fig. 3. In this cabinet, three distinct 
molding materials are employed; the frame is of phenol- 
ics; the top is of a urea material; and the grilles are of 
cellulose acetate. Ingenious design permits easy as- 
sembly of the four parts of the cabinet, by the simple 
setting of four screws. As will be readily seen, an almost 
infinite variety of striking combinations in color and 
finish ar¢ obtainable from the one set of molds. 

Changes in surface design can often be readily accom- 
plished by means of loose plates, inserted in the mold. 
A radio manufacturer made three models, identical in 
size (Fig. 2). The same mold was employed for the 
cabinets of all three, but the face of each was given a 
different appearance by the use of an inserted plate. 

Radio cabinets have been cited, of course, merely for 
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(All photos courtesy Chicago Molded Products Corp.) 


purposes of uniform illustration. These suggestions are 
at least equally applicable to a wide variety of other 
products, in which plastic materials, compression 
molded, can be used to great advantage, both from the 
standpoint of sales, and that of economical, high speed, 
quantity production. 

The rules laid down, and the suggestions offered will 
be helpful to any engineer called upon to design a prod- 
uct in which plastics can be used to advantage. Anyone 
reading the foregoing explanations will realize, however, 
there are many details in every molding job which can 
be worked out only by a thoroughly experienced mold- 
ing engineer. Almost without exception, therefore, the 
firms who are most successfully using molded plastics 
make it a practice to consult their custom molders, while 
their designs are still in the formative stage. Often, a 
skilled molding engineer can suggest a minor change or 
two, perhaps in some other part, which will improve the 
molded piece or make it more economical to produce. 

A sound rule, therefore is: Always consult your 
molder before beginning the actual set up for production. 
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Radio knobs being ejected from the die of the lsoma machine 


INJECTION MOLDING 


(Continued from page 138) closed and held under pressure 
against the nozzle, the ram R moves forward, forcing 
the cold material toward the nozzle and filling the cavi- 
ties with melted material under pressure. The pressure 
holding the die closed and against the nozzle, and that 
used to inject the plastic material, are applied until the 
casting has chilled sufficiently when the injection ram 
retracts, the die opens and the solidified casting is 
ejected, usually by automatic means. 

In actual practice, the die does not usually open as 
soon as the injection ram retracts but, instead, it is 
usually caused to pull a small distance away from the 
nozzle where it is held closed for an additional interval 
of time while the solidifying process is completed. Then 
the movable half of the die moves away from the ‘‘sta- 
tionary’ part to its extreme backward position, thus 
completing the cycle. The various operations described 
can be either manually or automatically controlled. In 
molding pieces without inserts, the machine is usually 
set for fully automatic timing and operation of the vari- 
ous steps in the cycle. When inserts are used, manual 
control may be employed, or the machine may be set to 
go through one cycle automatically and then stop, giv- 
ing the operator whatever time (usually variable) is 
required to place the insert in the mold. 

Ordinarily the die is kept cool by circulating water 
at the proper rate, depending upon the weight and thick- 
ness of section of the casting. Obviously, when a cast- 
ing of large size is being injected, a one or two cavity die 
is used; but when the piece is small compared to the 
heating capacity of the machine, the number of cavities 
is increased proportionately, unless it is limited by 
some other consideration to a smaller number than the 
heating capacity dictates. 

Thermoplastic materials differ from those of the 
thermosetting type in several respects. The most im- 
portant, from a molding point of view, is that the former 
soften each time they are brought to the proper tem- 
perature (aiso affected by the pressure); while the latter, 
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once they are “‘set up,’’ cannot be softened suffi- 
ciently to be molded again. In addition, a rather defi- 
nite time is required for the ‘‘curing’’ of thermosetting 
materials. This ‘‘curing’’ time varies with the thick- 
ness of the piece, temperature used in molding, the degree 
of curing desired and, to a somewhat lesser degree, 
several other factors. But since a limit to the tempera- 
ture is imposed by a tendency toward decomposition, 
the malding cycle ordinarily consumes an average of 
about three minutes. With injection molding of thermo- 
plastic compounds, however, the usual molding cycle 
is perhaps 3 to 5 per minute. Therefore, for the same 
output, the latter requires roughly one-twelfth the 
number of cavities required by the former. 

Assuming that a large output of pieces is required, 
it would seem that the injection process has considerable 
advantage, in the way of die cost. Actually this ap- 
parent advantage is considerably cut down by the higher 
cost of the die proper, without any consideration of the 
number of cavities, due to cost, in some cases, of sliding 
cores and automatic ejection means; and, in all cases, 
of sprue and runner channels. Therefore, since the 
cavities themselves (unless they are unduly complicated) 
contribute a relatively small part to the entire cost of 
an injection mold, it follows that, from the standpoint 
of die cost alone, where the output required is limited, a 
compression mold is cheaper. But where large quanti- 
ties of pieces must be molded, the die-cost advantage is 
on the side of injection molding. 

Another consideration both in die cost and in piece 
cost, is the size of the piece to be molded. If the piece 
is so large that a single-cavity die is all that the injection 
machine will handle, then it will be necessary to em- 
ploy more than one die and one machine to give a reason- 
ably large output, and in this case, both the die and 
molding costs may be less by pressure molding. ‘Of 
course, this state of affairs exists only because at pres- 
ent the maximum capacity of presses of the conventional 
type greatly exceeds that of presses of the injection type. 
Whether the pressure-type press will maintain this lead 
is somewhat a matter of speculation. 

A third factor affecting the relative piece costs of the 
two processes is the quantity of pieces required in a 
single run, or of a single color. Even if the piece is 
small, so that a multi-cavity injection die is indicated, 
still the piece price may be relatively high for, a small 
number of pieces, because of the comparatively high set- 
up cost and, in the case of changing colors (unless the 
change is from a light color to a relatively dark onc), 
because of the cost of cleaning the heating cylinder. 
Obviously, it is also uneconomical to decrease the num- 
ber of cavities below the capacity of the machine and tie 
up the machine for a longer time. 

There are several limitations to the maximum output 
of an injection molding machine, and whichever one 
gives the lowest maximum capacity will be the deter- 
mining factor. To begin with, plastic materials have a 
high value of specific heat: that is, a large amount of 
heat is required to raise the temperature by a given 
amount. In addition, they are poor heat conductors, 
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which means that heat passes slowly from-the hot walls 
of the heating cylinder to the center of the mass of 
molding powder moving through it. Finally, such 
materials cannot be held for a long time at the injection 
temperature without causing decomposition of the 
plasticizer used to make them flow properly. 

All this means that the heating cylinder must be de- 
signed to properly soften the maximum amount of mate- 
tial which the machine can handle, as determined by the 
available die-closing and ram pressures, and the length 
of time required for cooling the piece and for completing 
the rest of the cycle. In order to avoid the effects of 
poor heat conduction as much as possible, the path 
through the cylinder is often broken up into a number of 
smaller passages so as to increase the area of contact with 
the hot cylinder walls and decrease the thickness of the 
mass being heated. 

Finally, when the amount of material being injected 
per hour is far below the maximum heating capacity of 
the cylinder, there is some tendency to burn, in spite of 
the use of automatic temperature controls; and it would 
seem desirable to divide the heating elements into a 
number of smaller ones, cach capable of individual con- 
trol, to provide the proper flexibility. This would allow 
heating the material for approximately the same length 
of time, no matter what its rate of flow through the 
cylinder may be. 

Assuming a heating cylinder of a certain design and 
size, it is obvious that the maximum weight per piece 
(meaning the entire casting including sprue and runners, 
no matter how many cavities) must be considerably be- 
low the weight of material which the cylinder will hold, 
for the reason that all! of it is not properly softened—that 


in contact with the ram being relatively cold. powder 
(actually granules) and only that portion near the front 
end of the cylinder being of proper injection consistency. 
This is, therefore, the first limitation to output. 

Next, the projected area of the piece must be con- 
sidered. This is the total area in the plane at right 
angles to the axis of the ram. It is plain that as the 
injected material spreads out and fills the die cavities, 
the pressure tending to force the two halves of the die 
apart is equal to the injection pressure multiplied by the 
ratio of the projected cavity area to the area of the end 
of the ram. Actually, the injection pressure is not 
increased by as much as the above ratio, because of the 
frictional loss in pressure as the material flows into the 
cavities. Nevertheless, if the projected area of the 
molded piece is too great, the die will be forced apart, 
resulting in flash. 

Even if the projected area is not too great for the dic- 
closing pressure available and if the piece weight is not 
too great an instantaneous demand on the heating cylinder, 
we are still limited in the number of pieces that we can 
mold per hour by the maximum continuous heating rate 
of which the cylinder is capable. This is the third 
limitation. 

Then, if the limiting conditions above are all satis- 
fied, but if the piece is long and thin and the plastic 
material must flow from one end of such a section to the 
other along its length, as in a grille, trouble may be 
experienced due to partial cooling before the cavity is 
filled. This may be overcome to some extent by running 
the die warm; but it can be done only to a limited extent 
because the cooling time is correspondingly increased. 

Finally, if the cast piece has sections which are too 
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PRECISION FABRICATORS and MOLDERS 


CAST PHENOLICS and UREA RESINS, 
CASEINS, ACETATES 


The Voges Manufacturing Company, through its contracts for naval, aero and precision 
work, has demonstrated its ability to mold or fabricate plastic materials to an exact- 
ness and with a fidelity to specifications not otherwise available. 

Yet, our varied and modern equipment permits us to lead our field as a production 
fabricator and molder, able to provide low cost plus precision, high output plus ad- 
herence to high quality standards. 

We invite the inquiries of firms seeking an outstanding form of plastics service. 
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99th Street near 103rd Avenue 


Orxone Park, L. Isl., N.Y. 
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BREAKER STRIPS!—TRIM STRIPS!—CORNER PIECES! 


Modern materials for modern refrigerators—mass production methods We also offer fullest cooperation and engineering aid—our new method 
with modern equipment assures prompt delivery of the best quality of for attaching strips without screws adds dollars to the appearance of 
odorless plastic products at reasonable prices—our products were used the box——our corner pieces fill a long felt need in refrigerator construc- 
on over 750,000 refrigerators in 1937—lustrous finish, warm feel and tion—other thermoplastic parts made by injection molding for all 


insulating value make the products a necessity. purposes. 


LAMINATORS and MOLDERS for all INDUSTRIES 


MAKERS OF DURALOY—FIBRESIN—HERMITEX INSULATION—CORRUGATED SHIPPING CONTAINERS—LINER BOARD 


DETROIT PAPER PRODUCTS CORPORATION 


Mills at Kalamazoo, Michigan 


* 
’ 





5800 Domine Street, Detroit, Michigan 
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thick, undue shrinkage will result. This can sometimes 
be avoided by hollowing or coring out such sections. 
In addition, a thick section adjacent to a thin one will 
cause unequal shrinkage unless the die can be designed 
to feed into the thickest section. For best results, 
the piece to be molded should be designed with as nearly 
constant wall thickness as possible. 

There are, of course, other more minor difficulties 
experienced in injection molding, but these are outside 
the scope of this article. One important consideration is 

















the size of sprues, runners, and gates; but these depend 
upon so many complicated factors that no hard-and-fast 
rule can be laid down. 

Injection molding materials are available in a great 
variety of colors and degrees of hardness; in trans- 
parent, translucent, and opaque of various degrees; and 
in plain or variegated color combinations. On account 
of its thermoplastic character, scrap material may be 
reground and a limited percentage mixed with virgin 
material of the same color to be molded again. Excess 
scrap may, of course, be dyed black. 

The finish is usually good enough to require no buffing 
after molding and, except for certain difficult pieces, 
little or no flash is present. Gates can be made thin 
enough that, when broken from the casting, the gate fin 
is easily removed. 

A large percentage of pieces molded are without in- 
serts, though injection molding lends itself to their use 
because of the fact that the material is relatively fluid 
when it enters the cavity and therefore tends less to 
move or distort inserts, pins, and cores, than does pres- 
sure molding. We successfully mold complicated pieces 
such as sliders for hookless fasteners, and other cored 
parts, using not only end cores, but one or more sets of 
side cores pulled at different angles—often impossible 
with compression molding. 

We also have developed a process for injection mold- 
ing thermoplastics around the edges of glass sheets. 
These are being rather widely used as bezels for radio 
receivers. In cooling, the plastic material contracts and 
holds the glass firmly, so that rattling is prevented—one 
of the difficulties experienced with metal bezels. These 
units are molded either so that the sprues can be used as 
fastening projections, or with tapped metal inserts, 
holes tapped in the plastic, or with cored bosses which 
may be tapped after molding. 

To date, the largest bezel molded by us has a rec- 
tangle of giass 6 by 6'/, in. (37.5 sq. in.), and a projected 
area of plastic around the glass of 28 sq. in. which also 
weighs approximately 90 grams. In addition, metal 
cores are successfully covered with plastic material, in- 
creasing the strength where required, and decreasing 
the cost over that of a solid plastic piece. In ad- 
dition, shrinkage due to heavy molded sections, is 
eliminated, as explained above. 

While this article is directed toward the injection proc- 
ess alone, it is not our intention to convey the impression 
that all the advantages are on the side of that method 
of molding. While there are some pieces which can be 
molded with equal success either way, in general each 
type of molding has its own field in which it is best 
suited to produce various articles. 


Top—Sewing kits injection molded of 
Tenite by Thomas Mason & Co. Center 
—Costume jewelry Of Tenite by Tilton- 
Cook Co. Bottom—Toys of Lumarith in- 
jection molded for the Kilgore Mfg. Co. 
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3. Cold molded refractory parts for switch bases and arc shutes 
for resistance to high arcing and heat—es received from the mold. 
4. Typical non-retractory parts availeble in @ black or brown 


finish. Fok photos courtesy General Electric Co.) 5. Handles 
cold molded of a heat-resisting plastic especially adapted for this 


(Continued from page 142) pend largely on the design 
and shape of the piece to be molded. A competent engi- 
neering staff, thoroughly acquainted with cold molding 
problems can judge the shrinkage, after studying the part, 
and they can allow for this shrinkage in the making of 
the mold. Considerable progress has been made in the 
past few years in determining the shrinkage of certain 
wall-thicknesses and cross-sections. This has resulted 
in a higher degree of accuracy of moldings and allows 
snug assembly of two or more parts. This is well illus- 
trated in Fig. 1 which shows three molded parts and how 
they appear assembled. 

Unfortunately, perhaps, cold molded plastics lack fine 
appearance. However, their use is usually for parts that 
are hidden in the assembly of a product and consequently 
do not require a smooth lustrous finish. There is seldom 
a case where both resistance to heat or arcing and also 
good appearance are required in the same piece. There 
are a few ways of improving the looks of cold mold—as 
by tumbling with waxed pegs or buffing; but even then 
the result cannot compare with the finish of a hot mold. 

Manufacturers often require a refractory material for 
resisting excessive heat or arcing but for various reasons 
object to the white cement color. This objection has 
been overcome by impregnating with a black dye solu- 
tion. The penetrating method is superior from the 
standpoint of marring or chipping—the penetration is 
deep enough to avoid any white scars should the part be 
accidentally chipped or deeply scratched. Also, a surface 
treatment of the refractory material consisting of a dip in 
mineral wax tends to reduce the moisture absorption 
from approximately 12 percent to 0.50 percent. This is 
a valuable characteristic when the cold molded insulator 
is to be exposed to humid atmospheres. 


Properties 


The chart at the bottom of the page gives, in general, 
the physical and electrical properties of the two types of 
cold mold—tefractory and non-refractory. 

There is a very definite niche in the plastics industry 
for cold mold products. A manufacturer who has a clear 
understanding of the advantages and disadvantages of 
cold mold and who through the help of the cold molder 
can properly apply cold molded plastics to his product 
will find economies and dependable product protection. 


GENERAL PROPERTIES OF COLD MOLDED PLASTICS 


purpose. (Photo courtesy Cutler-Hammer, Inc.) 
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Non-Refractory Black—Dull 2.0 
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Heat Resistance 


(Deg. C.) 
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250 12,000 5,300 0.40 60 0.072 
250 17,000 7,500 0.40 60 0.072 
700 16,500 6,000 0.40 + 0.079 
tT 16,500 6,000 0.40 50 0.079 
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MOLDED 
PLASTICS 


Figuratively speaking, of course, unless you have hay fever. 
For the device shown is the “BREA THE-EASY,” made for hay 
fever sufferers, molded of Tenite for the Breathe Easy Corp. 


With 40 years of molding experience for our designers and en- 
gineers to draw upon, we want you to submit anything from a bere 
idea to complete bi nts and learn why production men find 
relief by placing their full confidence in Stokes molding services. 






RUBBER CO. MOLDERS 
| SINCE 
1897 


, 


322 WEBSTER ST., TRENTON, N. J. 
Reg. U. S. Pat. OF . CANADIAN PLANT, WELLAND, ONT. 








| For Accurate 


and Quality 

Moldings We 

Solicit Your 
Inquiries 














A section of our tool and mold department A section of our press department 


i B. F. OSHE!. INC. 
| BUFFALO N.Y. 
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(Continued feomi “page 144) sealed cans or drums, and 
are transferred to the press toom, ready for the molding 
operation. The briquettes should be kept covered at 
ali times until molded. 

The ideal set-up for the actual molding of light 
colored materials is of course a separate room for each 
press, or completely enclosed section of the plant. The 
total volume of urea materials (in relation to all other 
types of compounds) does not as yet, however, justify 
such a utopian set-up in most molding plants. But 
further, because in most plants presses are grouped to- 
gether by capacity, it is the rule rather than the exception 
to find a light colored urea material and a black phenolic 
being molded in adjoining presses. Hence it is necessary 
to shroud the ‘‘urea press’’ from the back and sides, 
either temporarily or semi-permanently, to keep flash 
and flying particles of the other material from settling 
on the preforms or in the cavities of the mold. Air 
currents are continually swirling in a molding plant 
because of the almost continuous release of compressed 
ait in blowing finished pieces and flash from the molds. 

When preforms are not used in molding ureas, the 
weighing out is usually done at the bench exposing the 
material to a still further source of contamination. 
Frequently a fixture is set up on the bench, which will 





A battery of molding presses in the Plaskon plant used 
for experimental and control work operate under perfect 
conditions of cleanliness in an air-conditioned room 
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Experimental preforming plant at Plaskon Inc. also 
located in an air-conditioned room free from dirt 


support an entire drum of compound in an inverted posi- 
tion, and dispenses material without allowing foreign 
matter to enter the drum itself. Or the marerial niay 
be dumped from the drum into a large wooden box at the 
bench. The box has a removable lid to permit filling, 
but the material is removed as needed through a door in 
the side, hinged at the top, so dirt may not fall into it 
Air filtering of an entire section of a plant, in which 
ureas only are molded, or even of a single room in which 
large pieces are being molded, eliminates the greatest 
danger of contamination, and will undoubtedly come into 
increasing favor as the industry grows. Through the 
use of a blower, which introduces air through fiiters, 
the room is kept free of dirt, and a pressure is set up so 
that air passes from the inside to the outside when the 
door is opened. This removal of contamination from the 
air plus the absence of other colored materials from the 
immediate premises, practically ensures clean moldings. 
As the consumption of urea compounds has increased, 
every custom molder has given more and more thought 
and engineering talent to ways and means of producing 
spotless pieces. That there is vast room still for im- 
provement is unquestionable; but even so, and consider- 
ing that many of the molders are still operating in shops 
originally set up to handle only dark colors in which the 
dirt factor is practically negligible, no manufacturer need 
fear to order light colored, translucent pieces, nor ex- 
pect to receive anything but highest quality production. 
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PLASTICS 


Suitable for stamping all manner of lettering, deco- 














rations, numbers, trade marks, etc., on practically all 
plastic materials. 


Practical and ECONOMICAL! Used and en- 
dorsed by leading industrialists. Samples and full 
details promptly upon request. Write direct or to 
our nearest representative. 


GRIFFIN, CAMPBELL, HAYES, WALSH, INC. 


50 E. ist S&t., NEW YORK 536 So. Clark St., CHICAGO 
Marshall Son & Wheelock, inc., 228 Purchase St., BOSTON 


BRIGHTEN LEAF 


“Stamps Every Job a Good Job”’ 











Molders of Rubber, Synthetic Rubber 


Thermo setting and Thermo Plastic materials 





Our complete laboratory and Factory facilities 
are at your service. 


WARD PLASTIC & RUBBER CO. 
1037 HILTON ROAD, © FERNDALE, MICHIGAN 
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Top photo illustrates s plain power stamping machine for roll 
leaf. (Photo courtesy Griffin, Campbell, Hayes, Walsh, 
Inc.) Lower illustration is a power stamping press with 
toggle supported bed, adjustable to variations in thickness 
up to '/«inch. Suitable for high speed stamping on plastic 
products. (Photo courtesy Peerless Roll Leaf Co., Inc.) 


MODERN PLASTICS 


PRINTING ON PLASTICS 


(Continued from page 146) various mechanical handling 
and compensating devices which take care of any ununi- 
formity in thickness and shape of the article being 
stamped. A single web of roll leaf, or even two, three 
and four webs, can be used simultaneously on a press. 

Flat stamping may be done with brass or steel type, 
but for intricate designs, signatures and decoration, hand- 
cut brass or steel dies are required. Brass is usually suf- 
ficiently strong for use with acetates and other thermo- 
plastics, but where phenolics and ureas—thermosetting 
materials—are used, the strength of hardened steel is de- 
manded either in type or dies. A combination stamping 
and embossing die may be used on thermoplastics, but is 
not practical for articles made of thermosetting materials. 
Dies are usually attached to the press by screws or by 
gluing to the die plate if they are not more than 
'/,in. high. Dies that are type high or actual type may 
be locked in a special chase. Cutting letters or intricate 
designs in molds, then wiping in contrasting colors in 
the resulting molded parts is an expensive procedure 
This is entirely eliminated by using roll leaf. It costs 
one-third as much to do a stamping job as a wipe job, 
since the latter must be finished, polished, wiped off 
and cannot be shipped until it is dry. Employing roll 
leaf an item may be stamped, packed and shipped with 
ro time lost in waiting for the lettering to dry. 

This type of stamping originated when manufacturers 
of radio tubes found that using the plain burnt process 
did not show up on the dark bases, aad that if color con- 
trasts were available, more suitable and more easily 
identified markings would result. 

Dresserware also benefits by this method of decoration. 
Formerly toilet sets had been made of enamel inlaid with 
genuine gold, which was naturally costly. Then pyroxy- 
lin articles were manufactured and gold leaf stamped on. 
A pleasing decorative effect is achieved and such sets are 
available at a nominal price. This method of decoration 
can be applied to either cast or molded jewelry, where 
metallic or pigment coloring can be impressed without 
the necessity of employing inlay. 

Glass signs used for advertising and display purposes 
are usually hand painted, taking one man about two 
hours to produce one sign. Transparent plastics, how- 
ever, stamped with roll leaf can be reproduced at the rate 
of thirty a minute. 

The cost of roll leaf printing equipment is not ex- 
cessive and molders or manufacturers with continued 
production of small parts which must be marked or 
decorated will find them practical to operate in their 


own plants. 


Printing in colors 


For those who want color, anigraphing has been de- 
veloped for just that, permitting any copy to be printed 
in four colors in a single operation. Half tones and line 
drawings are accurately reproduced and printing is done 
directly on containers or other plastic parts. Paper 

(Continued on page 190 
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Plastic products which have been marked 
for lifetime identification with Peerless 
Roll Leaf. 


LIFETIME IDENTIFICATION 
For All Types of Plastic Products 


The ideal method of trademarking plastic 
products is to stamp them with Peerless Roll 
Leaf on a Peerless Stamping Press. 


It is a simple process. A roll of Peerless 
Leaf is fed automatically across the heated die. 
A single press operation engraves the trade- 
mark or design into the surface of the plastic, 
transferring the roll leaf at the same time. 
The result is a clean cut impression in gold 
bronze, silver, or colors, an impression which 
will last as long as the product itself. 


We invite fabricators, molders and users of 
plastics to investigate the Peerless method. 
Send us, if possible, a sample of the plastic 
items which you mark or decorate. We will 
stamp them with Peerless Roll Leaf and return 
them to you for your 
examination. Write to 
PEERLESS ROLL LEAF 
CO. INC., 917 New York 
Avenue, Union City, N. J. 







A Peerless Power Stamping Press 
designed for stamping small plas- 
tic items with Peerless Roll Leaf 
at the rate of approximately 75 to 
90 per, minute. 


PEERLESS ROLL LEAF CO., INC. 
917 New York Ave., UNION CITY, N. J. 


Branches in Boston and Chicago 














NO SIMPLE JOB-- 


this housing for a hand-manipulated 
Sun Ray Lamp—which taxed the 
ingenuity of the die maker and skill 


of the moulder. 


Yet these two pieces are moulded so 
accurately that each half meets its mate 
in perfect alignment. It's a marvel of die 
making and moulding, accomplished en 
tirely in the K & J plant. 


Here, also, is what occurs when design 
and engineering join forces to produce 
an attractive moulding, perfectly fitted for 
its job. 


If you are wondering whether or not 
moulded plastics will fit into your manu- 
facturing scheme—or are now planning a 
step in that direction—Kuhn & Jacob have 
the facilities to do the job trom design 
straight through to production. 


Kuhn & Jacob 


1202 Southard St., Trenton, N. J. 
New York Office, PEnn 6-0346 Phila. Office, HANcock 0972 
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(Continued from page 188) labels do not properly adhere at 
ali times to the smooth hard surfaces of plastics and this 


method of direct printing assures copy staying on the 


package for some time. 

Articles to be printed are automatically fed from a 
hopper and when the printing process is completed, are 
ejected at the rate of forty to sixty a minute and are con- 
ducted by automatic traveling conveyors to an oven 
where the articies are subjected to electrically controlled 
heat for thirty minutes. This results in the printing be- 
coming an integral part of the container. It resists the 
action of moderate solvents and also the wear and tear 
which frequently defaces paper labels. The heat of the 
oven is carefully regulated and no shrinkage, distortion 
or discoloring of the plastics takes place. Printing is 
done with a slightly rolling motion of the container or 
part to ensure even distribution of ink. 

Plastic containers are making rapid inroads into prac- 
tically all fields where manufacturers are conscious of 
the importance of improved and modernized product 
containers. And this method of duplicating the appear- 
ance of labels, utilizes new decorative possibilities and 
offers an added functional element in plastics packaging. 
Containers may be printed in an all-over pattern or with 
a single line of copy, and closures are similarly treated. 


Engraving 


Retail stores frequently want to individualize cus- 
tomer purchases, mark samples for identification or do 
small decorative jobs, so marking devices for plastic 
products have recently been created for this work. 
Marking is done by cutting the letters or designs (ap- 
proximately .oos in. deep) with a rotating cutter, driven 
by a small motor. The lettering or design is filled with 
gold, silver, white paste or lacquer, furnishing a color 
contrast to the material engraved, and the whole pro- 
cedure takes but two or three minutes in all. 

Wherever it is desired to reproduce printed characters, 
brass type, much like printer's type, is set up in a special 
holder where they can be traced with a tracing point. 

The machine is not limited in its use to Arabic char- 
acters, but by reproducing from printed or drawn origi- 
nals on paper, Chinese, Japanese, and similar letters, 
signatures, and alphabets can be cut. This is of par- 
ticular value for goods being exported. 

If an exact reproduction is not required a penciled line 
on a paper sheet is used as a guide, such as reproducing a 
signature on a fountain pen. The operator merely traces 
along the lines of this signature and if he should fail to 
follow them exactly there will be no apparent difference 
because the cutting is reduced in size to about one-half 
the original sketch. A master of transparent pyroxylin 
which has a sunken line cut just deep enough to permit 
the tracing point to follow in the line without slipping 
away can be used when a number of pieces are to be 
identically engraved. These machines will engrave ob- 
jects of any shape and, being hand operated, are not 
costly to install in either a plant or retail store. 
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(Continued from page 148) of impact resistant ma- 
terials, including the production of molding boards and 
blanks. The latter are cut or punched from molding 
board which is made by combining phenolic resin and 
fibers on paper making equipment. 

Molding board together with the improved shock re- 
sistant molding materials now fills the gap between 
molding materials and laminated products. It not only 
meets this requirement but it has found its place in con- 
junction with both of these previously known and widely 
used materials. This board is produced in sheet form 
from .031 in. to .141 in. in finished molded thicknesses. 
The resin is incorporated in the sheet during the manu- 
facturing process and for all intent and purposes, the 
board as supplied to the fabricator, is similar in composi- 
tion to the molding material, with the physical charac- 
teristics of the laminated product. 

In sheet form molding board is employed for strips, 
such as refrigerator breaker strips, for table tops, trays, 
machete handles and many such semi-formed pieces. 

Many interesting applications of molding blanks 
which have been punched or cut out of the sheet and 
molded into a finished item have been found. They have 
proved particularly advantageous where it was neces- 
sary to have greater shock resistance than could be ob- 
tained with the regular molding materials. One in- 
stance of this is a mounting base (Fig. 2) which has to 
have enough shock resistance to withstand riveting in 
an eyelet machine. It is also required to have several 
holes and a rib down the center about '/, in. in height. 
Blanks are cut from the board and with the addition of a 
small amount of molding material, the parts are molded 
in exactly the same way as though a molding material 
only had been used. These parts withstand the assembly 
operation of automatic eyelet machines with ease. 

These new molding blanks can, under proper condi- 
tions, be made to form intricate pieces. Boxes with a 
side wall flow of three to four inches have been molded 
from flat shapes placed in the bottom of the mold. This 
type of molding with long flow is not desirable as it is 
not advisable to attempt to use molding board on cast- 
ings which require a long flow. A stronger product can 
be produced with a shock-resistant molding material. 

(Continued on page 192) 


Fig. 2. Insulating part used by Min- 
neapolis Honeywell Regulator Co. 2 
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Since 1918 leading molders have 
recognized this firm as the out- 
standing specialists in the manu- 
facturing of molds for plastic 


materials, in die-sinking, engrav- 
ing and hydraulic hobbing. 

Our plant is Keller, Gorton & 
Blanchard equipped for the most 
econemical and speedy production 
of superior molds. 

Place your problems in the hands 
of this experienced, well recognized 
and financially responsible concern. 


NEWARK DIE 
COMPANY, Inc. 


24 SCOTT STREET, NEWARK, N. J. 
TELEPHONE MARKET 2-3779-73 
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Typical js this shade 
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desist ded by Plastic 
r idin Corporation 
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poration 


There are many good molders. And the purchaser of 
molded parts or products may logically whether it 
any difference who does the molding. For your 
idance, here are some outstanding facts about the 
astic Molding Corporation. 
P.M.C. engineers have 18 years of direct molding experience be- 
hind them. 


P.M.C. owns « completely integrated plant . . . able to perform 
every molding and mold-planning operation under « 
single roof and a single control. 

P.M.C. can refer you to half @ gross of clients —in elmost every 
line of industry——-who have found its prices right, its 
molding perfect, its inspections rigorous and its promises 
performed or exceeded 

We invite your further inquiries 


PLASTIC MOLDING CORPORATION 


SANDY HOOK, CONNECTICUT 


















since 1918 


PLASTIC 
mOLos 


pK Desi rere ee 
- < types of PLASTIC MOLDS. 


Serving most of the leading 
molders in the country! 


Our 1500-ton hydraulic Hob- 
bing Press adds many ad- 
vantages in obtaining lower 
mold costs. 


Estimates on request. 
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TOOL & MACHINE Co. 


37-39 Freeman St Newark, N. J. 


Phone: MARKET 3-1572 
-1573 


aiff 


Qua ly 
Molders 


with the ability and experience 
needed for finer and more ex- 


acting work in molding parts or 










products. 








Call upon Niagara engineers for 
aid or advice in planning your 





moldings. 






NIAGARA INSUL-BAKE 
SPECIALTY COMPANY, Inc. 


483-493 Delaware Ave. Albany, N. Y, 
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Fig. 3. Small dome 
shaped punchings of 
molding boards are em- 
ployed to reenforce the 
mounting lugs of this 
control switch made by 
The Felt and Tarrant Co. 


Fig. 4. A combination 
of shock resistant mold- 
ing material and a4 re- 
enforcing ring of mold- 
ing board for the lip of 
theflanged edge haselim- 
inated breakage on this 
orange juice extractor 
made by Hamilton Beach 
Manufecturing Co. 


(Continued from page 190) 

In a great many cases molded parts need to be re- 
enforced at one or more crucial points, and this is where 
blanks are particularly useful. Reenforcing is readily 
accomplished by the proper use of a punching or b!ank 
placed in the mold at the point to be reenforced. The 
molding material, either loose or preformed, is loaded 
together with the blank. Molding of parts like this is 
easily accomplished because the curing time and general 
composition of the molding material and blank are ap- 
proximately the same. 

A housing for the control switch on a Comptometer 
(Fig. 3) had nine inserts, a receded side and two lugs for 
attaching the molded cover. The tolerance was limited, 
due to the compact assembly, and the mounting lugs could 
not be made very heavy. Experience proved that some of 
these lugs were broken off in shipping and use. Molding 
blanks were resorted to and a smal! dome shaped punch- 
ing was placed in the mold so that during the molding 
operation the lug was formed of the tougher board, 
which welded into and became an integral part of the 
main casting. By applying this same principle to the 
lugs on both the base and cover, breakage was climi- 
nated and a very satisfactory product was produced. 

Another type of reinforcement was necessary on an 
orange juice extractor funnel (Fig. 4). During the course 
of a day's work in satisfying the public's demand for 
orange juice, it was found that occasionally the pulp 
from the oranges gathered on the shoulder of the funnel 
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and in time built up so that all the pressure exerted by 
the operator was on the side of the molded casting. 
Therefore occasionally one of these funnels would break 
After some investigation it was proved that by using a 
shock-resistant molding material and ring cut from mold- 
ing board much greater strength would be obtained. 
This ring is so cut that it will reenforce the shoulder and 
at the same time will give added strength around the 
lip of the flanged edge about '/s in. down the funnel. 
As a result of this construction another job has been 
made safe for plastics. 

At least one piece is being produced with a molding 
blank center and molding material side wall. After 
molding, several holes are punched through the center 
part in the same manner as though a piece of laminated 
stock were being punched. 

There are many other applications of reenforcing jobs 
being made with a combination of molding board and 
molding material. There are also applications where 
the board can be used in molding parts without the use 
of molding material. It should be feasible in the future 
to make kettle handles using two strips of molding 
board around the metal prongs that attach to the utensil. 
This method of construction would permit a much 
thinner handle and one that would stand a surprising 
amount of abuse. This may give some indication of the 
future possibilities for this new “‘baby"’ of the plastics 
industry which has been developed to bridge the gap 
between molded and laminated products. 


























Another 
“ACCURATE” 


molding ! 





Your products can profitably enjoy the benefits of ACCURATE ex- 
perience in planning plastic products for economy or production and 
salability. We are fully equipped to design, make molds and pro- 
duce the highest type of plastic products and parts. 


ACCURATE MOLDING CORPORATION 





120 Nassau St Brooklyn. N. Y 


7) SAVE TIME... 


Make a Practical Model First 


WE have saved significant sums for 
many plastic users by first making a 
demonstration model. Many people 
are handicapped by a drawing as 
they cannot pick it up, look it over 
or admire it. With a model you 
can do all these things and a dif- 
ficult process of visualizing is not 
necessary. We make models of 
Bakelite, Catalin, Celluloid, Lucite, 
Tenite, Lumarith, Wood, Fibre or 
in any kind of material. 

Displays and other few-of-a-kind 
products made to order. 

Hobbs and single cavity experi- 
mental molds for all plastic ma- 
terials. Development work of all 


kinds. 


STRICKER - BRUNHUBER CORP. 


MECHANICAL DEVELOPERS 
19 West 24th St., New York WAtkins 9-0191-2 



































The Clean 
Buffing Compound 


LEAROK has no “‘free grease”’ in it. 
Itis clean. It doesn't get into crev- 
ices and ornamentations. This, 
coupled with its excellent buffing 
properties, make it ideal for fin- 
ishing plastics. LEAROK can be 
obtained tinted to match the color 
of the finished article. 


Send a sample of your work for 


our recommendations 


The Lea Mfg. Co. 


Waterbury, Conn. 


Canadian Agents: Lea Products Co. 
686 Notre Dame St. West, Montreal, Canada 


WE CAN 00 YOUR 


“EASY JOB" 
BETTER BECAUSE... 


we've done so many tough jobs before 
Attleboro engineers know how to de- 
sign molds for thet extra ten percent 
production thet spells high speeds and 
low costs... . they know the tricks of 
the trade that can be learned only 
through years and years of experience 

. they know how to eliminate 
troubles before they occur. 


The Engineering skill thet hes brought 
to our doors many of the toughest jobs 
in the molding field—gient housing 
intricate inserts, close tolerances —this 
skill can help us do your job better, 
faster, and at lower cost. 


ASSOCIATED ATTLEBORO MANUFACTURERS, 
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FABRICATING CAST RESINS 
(Continued from page 150) 


Ordinarily cast resin materials are delivered to the 
fabricator in standard shapes such as round rods which 
may be from 12 in. to 20 in. long and */s in. to 6 in. in 
diameter; tubes, varying in size from 6 in. to 8 in. in 
length and 1 in. to 8 in. in diameter; sheets that are ap- 
proximately 6 in. by 16 in. up to special sizes as large as 
10 in. by 20 in., in thicknesses from */;,in. to 1 in.; and 
blocks that range from */, in. square to 4 in. square. 
This list of stock shapes is constantly being augmented 
to include such items as handles for cutlery, kitchen 








implements and razors; cigaret lighters, gear shift 
knobs, fender guides, etc., for automobiles; clock cases; 
lamp parts, etc. In addition, special castings are pre- 
pared to the customer's specifications, for since these res- 
ins are cast in lead molds, which are comparatively in- 
expensive, it is possible to approximate any desired shape 
which is required in quantity. 

However, a surprising number of widely diversified 
articles can be fashioned from standard stock shapes. 
For example, cast resins have become increasingly im- 
portant in the chemical field for the production of trans- 
parent retorts, funnels and beakers used in laboratories. 
Naturally, materials used for this purpose must be both 
unbreakable and resistant to chemicals coming in contact 
with them, and cast resin is endowed with both these 
properties. Incidentally, it is the only material, with 
the exception of lead, which is suitable for storing or 
working with hydrofluoric acid, and lead, of course, has 
the disadvantage of being non-transparent. Chemical 
funnels and beakers are turned from solid rods supplied as 
standard shapes. If a 2 inch measuring beaker is re- 
quired, let us say, the long rod of cast resin is sawed into 
lengths of this size. Then each short rod is placed in a 
lathe, hollowed out in the center, and shaped to the de- 
sired contour including a pouring lip at the top. The 
inside is rounded so that the finished piece takes on the 
identical shape of a glass beaker, yet is not as fragile in 
use. After a minimum of polishing the beaker is ready 
for service. These chemical aides are usually processed 
from an amber shade of the material rather than clear 
white, which doesn't seem to retard their sale. 

Gasoline gages for air craft and many other precision 
gages and instruments used in engineering and laboratory 
work are turned from standard shapes, and invariably 
transparent cast phenolics are chosen for the purpose 
because of their inherent strength and dependability 
through their ability to resist shock. Modern clocks 
are simply and easily made from stock blocks and for 
these, machining operations are limited to drilling holes 
in the face of the clock for hands and numerals, and turn- 
ing a space in the rear large enough for insertion of the 
clock movement. The vast array of colors available 
makes it possible to fit these into any decorative scheme. 
In making advertising signs and letters, the individual 
letters are actually cast to the approximate size in lead 
molds and the fabrication is almost entirely a matter of 
casting and installation. 

The method of fabricating cast phenolics is strikingly 
similar, no matter what type of product is being consid- 
ered. Rods, tubes and sheets are first cut into blanks of 
a proper size for the finished object, either with thin abra- 


Manufacturers of costume jewelry are bi 
consumers of cast resin. Examples made o 
Phenalin may be seen in the upper illustra- 
tion. J. M. King Co. made the cast resin 
chessmen (center) while the brush backs 
(below) are made of Bakelite cast resinoid 
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NOW in our new plant 


MOLDS 


for INJECTION or 
PRESSURE Molding ! 





Our new and enlarged 
plant has been re 
equipped with the most 
modern precision ma- 
chinery and hydraulic 
hobbing presses. 





PROPERLY DESIGNED .. . 
PERFECTLY EXECUTED... 


can provide thet extra ten percent of produc- 
tion that will bring your costs way down... 
can provide that extra beauty of finish and | 
appearance you demand . . . can cut your rejects | 
to a minimum and give your parts greater | 
strength at lower costs. 


Call upon us for aid in 
designing all types of 
plastic molds from the 
simplest to the most 
intricate. 


Our engineers, through years of serving the 
leading molders of the Midwest, have learned 
the art of achieving the utmost in mold efficiency. 





Place your problems before them, for advice or 


estimate, without obligation. FORTNEY MFG. COMPANY ww 
INDUSTRIAL TOOL AND DIE COMPANY MTINIRR AVE 10 ail 


2035 Charleston Street, Chicago, Illinois Newark. N_) 
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sive cut-off wheels, or a slicing machine which requires | 
softening of the material by heating. When using the : 
slicing machine, the cast resin is held stationary and a 
knife is forced through the material as it is carried for- 
ward on a reciprocating slide. The knife is flat on its 
upper surface and is ground to a sharp edge which is 
honed. This slicing machine cuts without waste and if 
the knife is kept sharp and the material properly softened 
by heating, there is no danger of chipping the blanks 
being cut. The blanks fall into a basket submerged in 
water in a shallow tank below the knife and are ready 
for the next operation 

Band, circular or hack saws are used for cutting special 
shapes not available in stock castings. When working 7 
with small pieces, oftentimes designs are traced on a 
sheet of cast phenolic in a size practical to handle and 
several thicknesses of sheets are fastened together to be 
sawed at one time, to give the pieces their outline. A 
power jig saw operating at a speed of 1000 RPM is recom- 
mended for this purpose. Beveling machines or shapers 
are used for rounding edges, and rod turning machines 
for turning beads, ferrules and similar objects from rod 
stock. Irregularly shaped pieces such as chessmen, lamp 
base parts and candlesticks are turned on lathes or milling 
machines. Sand discs are used to smooth the surface of 
pieces to be cemented together and various grades and 
qualities of cement are available for different work 

Carving is accomplished on small steel or carborun- 
dum wheels ranging in size from */s in. to 21/2 in. in :; 
diameter and */;, in. to '/2 in. thick. Each design or 
cut requires a suitable size grinding wheel to accomplish , 
the work specified. The grinding wheel moves at a 
fast rate of speed while the operator holds the piece to be 
carved in both hands and guides it against the wheel, 








Top—Transparent and translucent buttons and buckles of 
Bakelite resinoid made by lowa Pearl Button Co. Center 
—Stock shapes of Marblette from which similar articles are 
sliced. Below—Smoking sets of Marblette combined with 


metal are neat in appearance and easy to keep clean 
































SPECIALIZED section mouroines 


Write now or call— 


Made by Automatic molding ma- Phone: Mansfield 4146 


chines that deliver more parts per 
minute than by any other method. 
Automatic injection molding will 
make accurate parts, highly finished 
and in any colcr, transparent, mot- 





tled or pearl. 








PUT THIS FIFTY-YEAR OLD 
TRADE-MARK UNDER A GLASS 





Note the letters’ reading clockwise, spell the word “Finest,” a 
word that has always been identified with the Kingman name and 
which, today, means the finest moldings available from a most modern 
injection molding plant. 


Call upon our technical and designing staffs for aid or advice in 
planning parts or products worthy of this trade-mark. 


E. B. KINGMAN COMPANY 


Leominister 
Janes 


Massachusetts 








A year ago we said: 
“A NEW PLANT WITH 
25 YEARS OF EXPERIENCE 
BEHIND IT” 


Today a great number of clients will testify 
that the Butterfield combinations of modern, 
start-from-scratch equipment and layout, 
plus sound engineering background has 
produced a series of exception moldings . . . 
soundly engineered, smartly produced and 
delivered without hitch or delay. 


You'll like the way we work .. . when 
planning, when molding, when inspecting, 
when delivering. 


T. F. BUTTERFIELD, INC. 
Naugatuck Connecticut 
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Upper left—Stock sheets, rods and tubes of Catalin and Prystal (clear cast resin). Upper right—Steering 


wheel spinner knobs of Marblette. 


Lower left—Cigaret cases, boudoir brushes, combs, umbrella han 


dies, etc. (Catalin). Lower right—Costume jewelry fashioned by Ace Plastic Novelty Corp. from Marblette 


working out the most intricate patterns. Skilled opera- 
tors may do hundreds of pieces with the same design with 
almost no variation in the number, depth and arrangement 
of cuts. Directly behind each grinding wheel is a small, 
powerful suction tube with funnel shaped opening, 
which picks up all waste material as it is ground by the 
wheel and removes it from the building. In the usual 
set up of fabricating shops a regular production line is 
established in which these little wheels are all driven 
from a central power drive located below or above the 
long bench at which workmen are seated comfortably to 
perform these different operations. 

An assortment of steel drills is essential for pieces in 
which holes are to be inserted. In the manufacture of 
jewelry, two-spindle machines are used for drilling holes 
in bracelets and similar articles, and the spindles can be 
adjusted to bore both holes at the same time anywhere 
from '/, in. to 1'/, in. apart. Four-spindle machines 
for drilling holes in buttons can be arranged to drill one, 
two, three or four holes at one time. Chucks for differ- 
ent size buttons are usually included with the equip- 
ment. Pins, clips or other metal attachments are cither 
screwed into place in holes drilled for the purpose, or 
forced in on foot-treadle operated machines, which 
are often especially designed in individual shops. 
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The turning, sawing and engraving operations dull the 
surface of the material which must be polished to restore 
its natural luster and depth of color. For small pieces, 
this operation is generally accomplished by means of 
tumbling barrels where the articles are ashed and al- 
lowed to roll with wood pegs for a suitable length of 
time. Then they are sifted and permitted to roll for an 
additional period of time with burnishing compounds 
and pegs. Ifa high permanent luster is desired, the pieces 
are rolled a third time together with polishing cream 
and pegs. Large pieces are usually polished on buffing 
wheels with special compounds as described in an article 
called ‘‘Finishing Plastic Surfaces’’ which appears else- 
where in this issue. 

Cast resins are often harmoniously combined or decor- 
ated with other materials. For example, white metal 
alloy may be flowed into a carved design and since the 
alloy liquefies at a low temperature, there is no danger of 
its marring the cast phenolic. These materials are also 
susceptible to marking and can be decorated with roll 
leaf stamping in gold, silver, bronze or other metallic 
colors. The ornamentation may take the form of metal 
inlays, or clusters of sparkling rhinestones; in fact, the 
possibilities for combinations and decorations are lim- 
ited only by the imagination of the fabricator. 
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The Mark of 
ELMER E. MILLS 


Plastic moldings are the products of 
organization, material and equipment, 
plus A MAN. In this plant, that man 
is Elmer E. Mills. To many of 
America’s largest users of plastics the 
name of Elmer E. Mills has become a 
symbol of freedom from plastic prob- 
lems of design, engineering, economy 
and delivery. 


ELMER E. MILLS CORPORATION 
812 W. Van Buren St. Chicago 
INJECTION MOLDERS 
TENITE*PLASTACELE 
MASURON:LUCITE 
LUMARITH 




















PLUS - 
The background and 
experience of the 


NEW ENGLAND NOVELTY COMPANY 


Commonwealth Plastics Company, a division of the New England 
Novelty Company, offers an injection molding service combining the 
most modern of equipment with the wealth we sat ~ 2 hen in working 
plastics which only so old and well established a company as our 
perent firm can possess. 

We invite the inquiries of plastics users whose product must be 
molded up to a standerd of high excellence—yet within run-of-the- 
work time and cost limitations. 


COMMONWEALTH PLASTICS COMPANY 
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MOLDS 


Expert Mold Makers 
First Class Equipment 


6 hydraulic presses 
pressure up to 


3200 ton 


ATLAS TOOL WORKS 


BRIDGEPORT, CONN. 








CUSTOM 
STOCK PARTS 


HARRY DAVIES CO. 


CHICAGO 
“DAKAWARE” 


WRITE FOR ILLUSTRATED CATALOGUE 
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THE FABRICATING OF CELLULOSE PLASTICS 


(Continued from page 152) great beauty, utility and 
durability. This type of plastic is very popular for 
women's handbags, lamp shades, airplane windshields, 
laminated safety glass, combs and many other products 
that lend themselves to a plastic of this type. 

The more prominent methods of fabrication for these 
plastics under discussion are cutting, blanking, beveling, 
stretching and forming, flowing, vencering, cementing, 
polishing and staining. They can also be decorated 
with gold-leaf or bronze. Heated embossing dies are 
used for that purpose. Colored decorations are applied 
either by engraving the design by hand or by machine 
embossing and then filling in with decorating lacquer. 

Since cellulose plastics were the first of the plastics 
in this country, fabrication methods used for this type 
are pretty generally known. However, it might be well 
to refresh one’s memory by briefly giving the methods 
employed in each operation. A thin sheet, for example, 
can be cut with the usual paper-cutting devices, while 
thicker sheets should be sawed. In blanking various 


shapes can be made. Dies, such as those used in cucting 
leather, or punches, such as are used in meta] work, may 
be used. Beveling is accomplished on routing machines. 

Stretching and forming is done by pre-heating and 
pressing in unheated dies. Pre-heating should be done 
in boiling water on a steam table or a rheostat-controlled 
electric hot plate. On being removed from the die, 
articles should be plunged into cold water immediately 
so as to chill them sufficiently to retain their shape. 
For deep forming or stretching and where heavy stock is 
used, a screw press operating in a sink of boiling water is 
necessary. As soon as the article is formed, the whole 
apparatus is plunged into cold water. Hollow toys and 
similar objects are made by blowing steam between two 
pieces of sheet plastic previously placed in dies. In 
covering tapered articles and other objects of irregular 
shape, a tube should be immersed in hot water and then 
stretched on a heated mandre]. It should then be cooled, 
removed from the mandrel and slipped over the article 
to be covered. On being thrust into hot water, the plas- 
tic shrinks and gives a tight covering. 

Sometimes, as in the case of tooth-brush handles, ac- 


These adding machine and typewriter key tops are molded from cellulose acetate while 
the modern dressing tables below are finished with a hard chip-proof (resin base) enamel 
and are fitted with Pyralin tops. The first two are made by Vogue Mfg. Co. That at the 
right was designed by Eugene Schoen for Albert Grosfzld, furniture manufacturer 
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J. EARL SIMONDS 


Pass Fig. PLASTICS CONSULTANT 
13 East 3lst Street, New York, N. Y. 


M 0 lL D § Telephone— Murray Hill —4-7313 


INVESTIGATIONS - REPORTS - APPRAISALS 





for Injection and ENGINEERING - DESIGN - LABORATORY 
Pressure Moulding A complete competent per- 

sonal service fortified with 15 
Our plant is equipped with years of achievement in all 
Gorton Duplicator and Hy- phases of thePlastics Industry. 


draulic presses. 


Our staff consists of highly MATERIALS MARKETS 


trained men, which assures Testing Survey 
Research Analysis 
you of first class workman- Development Research 
ship and service. Applications Statistics 
Development 


VERNER PLANT 


Layout and Erection 


ROYAL TOOL COMPANY Equipment and Tools 


Management and Organization 


305 East Washington Ave., Operating 


Systems and Costs 
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Presenting 


STARTLING NEW EFFECTS 
IN CAST RESINS 
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a of Catalin parts and products . .. 
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tual flowing of the plastic is necessary. The dies used 
are usually pre-heated with internal circulation of steam. 
After the article has been formed, the dies are cooled 
with water. In this type of operation, hydraulic pres- 
sure is used. Veneering, or covering of objects with 
plastics, requires that the material be softened to a point 
at which it resembles wet chamois. This softening is 
quickly accomplished by immersion in a mixture of one 
part acetone and three parts water. The plastic is then 
stretched over the object and cemented at the edges. 

Pieces of plastic can be readily cemented together with 
a mixture of certain solvents. For most work a mixture 
of 40 percent amyl acetate and 60 percent acetone is sug- 
gested. To cement plastic to wood, the latter is first 
painted with a solution of scrap material in the solvent 
mixture mentioned and then allowed to dry so that the 
cement will penetrate the pores. Then both wood and 
plastic surfaces are brushed with the plain solvent mix- 
ture and held together until dry. 


Fabricated plastic articles can be polished on muslin 
buffing wheels with a wax dressing or polishing com- 
pound. Sometimes it is advisable to give rough sur- 
faces a preliminary smoothing by buffing with wet pum- 
ice. Small articles, such as umbrella tips are frequently 
polished by dipping them momentarily in a solvent such 
as glacial acetic acid, or by exposing the article to the 
fumes of a solvent mixture such as methyl alcohol and 
star solvent on a fifty-fifty basis. Surfaces of plastic 
articles can be successfully stained by dipping in a solu- 
tion of aniline dye of the desired color dissolved in diace- 
tone alcohol or other solvent of like nature. 

The methods given here are the ones most generally 
and successfully used, but do not by any means describe 
all of the fabricating processes to which this type of 
plastic lends itself. Specialized steps in the manufacture 
of individual articles are not included. Méirror setting, 

.comb setting, bristling brushes, for instance, each re- 
quires its own technique. 


Cellulose acetate is available in molding powder 
as well as in sheets, rods and tubes and the various 
items shown below are molded of Plastacele 
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THE MODERN MOLDING PRESS 


by HOWARD F. MACMILLIN 





IN THE MODERN SELF-CONTAINED MOLDING 
press the plastics industry now has a production machine 
especially developed for its own particular requirements. 

The conventional compression molding press of the past 
has been largely a heritage from the rubber goods in- 
dustry where the simple hydraulic hot plate press has 
long been employed for vulcanizing. In plastic molding 
this type has been used with hand molds. The so-called 
semi-automatic press for operating molds with knock- 
outs has been essentially an alteration of the basic press. 
This added means for mounting the molds and auxiliary 
hydraulic rams for opening the press, providing power 
to separate the molds and to actuate the knockouts. 

All such conventional molding presses have been op- 
erated in groups from the well known water pressure 
accumulator system as employed without essential 
change for half a century. 

The modernization of the molding press has involved 
a radical break with the past in methods of both generat- 
ing and controlling the molding pressure. This is of 
outstanding interest to the molder inasmuch as the press 
has thus been endowed with new and definite perform- 
ance characteristics making possible numerous improve- 
ments and economies of operation. 

In common with many other classes of machinery eye- 
appeal has also been recognized in designing press frames 
in the current streamlined style. This has included 
structural changes such as the use of rolled steel plates to 


replace many of the castings and rods which compose the 
familiar construction. 

In this discussion we confine our attention to the hy- 
draulic press for molding thermosetting resins. This we 
identify as “‘compression’’ molding in contrast with the 
quite new “‘injection’’ method which is limited at the 
present to the molding of thermoplastics. 

The hydraulic press which qualifies for the title of 
‘modern’ must, we feel, possess a number of definite 
features, with other desirable accessories available to the 
molder at his option. 

First of all, the modern molding press is self-contained 
with integral electric motor drive. Here, of course, is 
the universal trend for machines of all kinds. However, 
the advantages of individual over group drive are far 
more pronounced in the case of hydraulic presses. 

The self-contained press is unrestricted as to plant 
location and may be moved readily if required. It is 
quickly and economically installed, being completely 
assembled with motor when received. Total floor space 
is economized as the self-contained press with its power 
unit requires no more room than a bare press frame. 

Oil is used as the fluid medium in the self-contained 
press instead of water. A high grade lubricant is essen- 
tial. This is entirely practical in a compactly self- 
contained unit but obviously not in an extended accumu- 
lator system with the manifold chances of waste. 

Oil in turn opens up a host of new construction possi- 


Two modern self-contained hydraulic molding presses. The one at the left has downward stroke with 
hydraulic power cylinder overhead and is equipped with an independent hydraulic ejector within the 
bed. At the right is an upward action molding press with grids and mold knockouts. Completely self- 
contained with radial pump power unit at rear. (Photos courtesy Hydraulic Press Mfg. Co.) 
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Radial type pump with automatic pressure and volume control for operating modern 
self-contained plastic molding presses. (Photo courtesy Hydraulic Press Mfg. Co.) 


bilities. The properly designed press takes full advan- 
tage of it. Corrosion of working parts is no longer a 
problem as with the water pressure press. All members 
of the pump, controls and valves subject to wear are 
made from modern alloy steels, heat-treated according 
to the duty they are expected to perform. 

The high viscosity of the oil makes possible other 
radical changes. This includes the use of close-fitting 
packless pistons in all operating elements; also press 
rams fitted with permanent metal piston rings working 
in smoothly bored cylinders. Thus pressure packings in 
their familiar perishable form can be virtually elimi- 
nated with proper press design. 

All of the foregoing means elimination of the most 
prevalent sources of maintenance expense in the old time 
hydraulic press. Furthermore, with the new press, 
thorough automatic lubrication of all working parts is 
incidentally obtained. 

The proper source of pressure for the modern press is a 
variable delivery oil pressure pump. This is the multiple, 
radial plunger type, arranged to operate at full electric 
motor speed. The pressure flow from such a pump is 
smooth. For example, a five plunger pump driven at 
1200 R.P.M. will develop 100 pressure impulses per 
second, which is considerably in excess of the frequency 
of commercial alternating electric current. 

The working parts of the usual radial type pump are 
incorporated in a double rotor arrangement, one dis- 
posed within the other but independently mounted on 
anti-friction bearings. The inner rotor is the pressure 
member with a series of radial cylinder bores. Plungers 


reciprocate in the cylinders, pumping inwardly to a 
stationary distributing valve spindle around which the 
rotor is revolved by the drive shaft coupled to it. The 
outer rotor carries the plunger crosshead guides and is 
shiftable eccentrically with respect to the cylinder rotor, 
to cause the plungers to reciprocate. Volume and direc- 
tion of pump output are determined by the amount and 
direction of this variable eccentricity and resulting 
length of plunger stroke. 

The variable delivery feature of the pump is most im- 
portant in the operation of the modern molding press 
With proper control mechanisms this affords entirely 
new and very effective means for complete regulation of 
the press functions, as to pressure exerted, rate of pressure 
application and speed of ram movements. The control 
mechanism for regulation of pump pressure output is 
basic. It functions by shifting the pump stroke to neu- 
tral when peak pressure is reached. Thus full pressure 
may be sustained indefinitely with very small power 
consumption. Furthermore, pressure is maintained 
accurately and without fluctuation. 

The pressure control usually consists of a spring and a 
pressure piston each acting on the pump stroke shifting 
mechanism. The spring normally holds the pump on 
full stroke. The pressure piston acts in opposition to 
the spring. Hydraulic pressure developed by the pump 
is applied to this piston. When sufficient pressure is 
exerted to produce a total force on the piston that will 
overcome the opposing force of the spring, the pump 
stroke will be shifted to neutral. The pump will then 
work at practically zero (Continued on page 264) 
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AUTOMATIC MOLDING—PART 2—ADVANTAGES 


AND LIMITATIONS 


by VICTOR tt. ZELOYV 


(Part One appeared in the September 1937, issue) 
PROGRESSIVE MANAGEMENT THROUGHOUT 
ail industry is on the alert for new means and methods to 
produce more and better goods at lower costs. In the 
plastics industry, in particular, rapid change is taking 
place. The field is constantly broadening, adding com- 
fort, beauty, safety . . . lowering costs of many ar- 
ticles .. . making possible many new products. 

The industry is expanding, creating new jobs and em- 
ploying more men. It is evident that the time is ripe to 
adopt automatic production methods for some of the 
simpler and well established processes of plastic molding. 
And it is a fact that a considerable percentage of existing 
and new parts can be molded, readily and profitably, in 
the new fully automatic presses now available. 

Automatic production methods are now possible be- 
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cause molding practices have reached a high state of ex- 
actness and uniform molding compounds are available. 
The process of molding is divided into a series of simple 
movements, quite uniform and rather monotonous. 
Measuring of compound, placing it into a cavity or a 
mold, opening the valve or turning a lever, maintenance 
of prescribed temperature and pressure, lifting the piece 
out of mold and ejecting it, are well timed, uniform 
and simple operations—all readily made automatic. 

The great variety of molded parts allows only a general 
discussion of advantages and costs involved—yet, the 
basis of comparison is easily established, subject of 
course to wide corrections in many cases. There is an 
average relation between the cost of molding material 
and finished plastic part that might be accepted as 1 to 3. 
Simpler parts and those of a heavy bulk might cost less 
than triple the cost of mate- (Continued on page 258) 
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At the left: A new type of press which is completely auto- 
matic, operates electrically, is entirely self-contained. The 
press requires only one electric connection to supply current 
and a compressed air supply to remove the molded parts and 
clean the mold. Above: An assembly of some parts which 


have been successfully produced on an automatic molding 


press: 1. Contact block for vacuum cleaner. 2. Part for fire 


detector. 3. Knob for electric toaster. 7. Control box for 
textile machine. 8, 9. Electric transformer covers. 10. Col- 
lector cover for textile machine. 11. Switch base. 12. Gear 


regulator board. (All photos, F. J. Stokes Machine Co.) 
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INJECTION MOLDING MACHINES 


by J. F. GEERS 


INJECTION MOLDING IN THE UNITED STATES 
can be considered as of commercial importance for only 
the last two and one-half years. In this relatively short 
time, however, tremendous progress has been made. 
Prior to this time little attention had been given to this 
method for the production of castings from thermo- 
plastic materials, largely due to the fact that suitable 
materials were not available in this country. Much 
more progress had been made abroad in the field of 
thermoplastics, which enabled them to use this method 
of molding at a much earlier date. In fact, injection 
molding machines have been successfully used abroad in 
the production of castings for the last ten years. 

The process of injection molding undoubtedly owes its 
original conception to the die casting industry. For this 
reason a few moments must be spent in examining the 
principle of the die casting machine, and then deciding 
to what extent this same principle has been worked into 
the process of injection molding. 

The first die casting machines were used in the manu- 
facture of bullets and printing type. Although the exact 
date of the invention of die casting machinery is very 
much in dispute, historians interested in the subject agree 
that the machine developed by E. Peluze in 1856 was one 
of the first ones in this field. 

Fig. 1 is a sectional view of this machine. Its opera- 
tion clearly demonstrates the fundamental principles of 
the die casting process. Referring to Fig. 1, the mol- 
ten metal flows through the opening B, and down into 
the piston chamber. The valve C is then moved back 


until the beveled surface A closes the opening B. The 
plunger E is then forced downward in the cylinder. The 
metal is forced through the channel F, out of the nozzle 
D and into the die. The valve C is then moved forward 
cutting off the molten metal sharply in the nozzle D 
The piston is then withdrawn and the cycle repeated. 

This early type of die casting machine was indeed 
crude in comparison with the modern machines in use 
today. However, the fundamental principle underlying 
the operation of the modern automatic machines is 
identically the same as it was in the machine built by E. 
Peluze in 1856. This principle can be summarized into 
two basic operations: 

1—The heating, into a molten mass, of the metal to be 

molded ; 

2—The forcing of this molten mass into the die by 

some mechanical! or hydraulic means. 

In considering the process of injection molding we will 
look at it from the viewpoint of basic principle, which 
principle is identical in every machine on the market 
today. The material injected must be a thermoplastic 
material. This means that the material will become 
plastic when heated and will not solidify until it is 
cooled. The process of injection, therefore, causes only 
a physical change in the material. The gates trimmed 
off of the molded parts and other scrap material can be 
regranulated and again used, the same as in metal dic 
casting since, through injection molding of thermo- 
plastic materials, no chemical reaction has taken place 
in the material. (Continued on page 211) 


Sectional view of one of the first die casting machines developed 
by E. Peluze in 1856. (Photo courtesy Index Machinery Corp.) 
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swivel movement with no tendency to bind where 


These master joints permit full 360-degree 





slight irregularities are encountered. They are spring 
seated with stainless steel springs and do not leak under 
rapid temperature variation. They are equally Auid- 
tight under suction or pressure. Gaskets cannot blow 
out . . . assuring exceptional life and low maintenance 
cost. Convincing evidence of their dependability is 
found in their adoption as standard equipment by 
many leading manufacturers of platen presses, tube 
molds, flap molds, heel presses, rubber rolls, vulcaniz- 
ing heaters, Bakelite presses, etc. Catalog 256 will 
give you complete details. 


BARCO MANUFACTURING CO. 


1813 Winnemac Ave., Chicago, Illinois 









Swivel_7S-8BS Swivel 7AS-8CS Swivel 7AS-8BS 
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A WORLD WIDE SERVICE 
FOR PLASTIC FINISHING 


Trade marks known the world over for service, econ- 
omy, efficiency and dependability. 

LUPOMATIC patented equipment and processes are 
used today in leading industrial countries throughout the 
world. $0 dominant a position of favor among plastic 
manufacturers and processors can be won only by the 
highest technical development and the finest tumbling 
equipment the market can afford. 

Since the beginning of tumble polishing, Lupomatic 
has worked toward one goal—to give the trade a better 
finish at a lower cost. It has watched the progress of the 
Plastic Industry closely and it has designed and perfected 


equipment, compounds and methods to meet the growing 
demands. 

Each problem which comes to the Lupomatic Labora- 
tories receives individual attention—LUPOMATIC En- 
gineering and Experimental Depts. are always ready to 
work with you in setting up your layout for greater effi- 
ciency and maintaining it at top levels for each item you 
manufacture. 

The trade today demands a high grade finish. LUPO- 
MATIC alone can give you that aaliaiive permanent high 
lustre—that LUPOMATIC FINISH which adds to the 
beauty of the article and insures its sales appeal. 


LUPOMATIC TUMBLING MACHINE CO. Inc. 


4512 Bullard Ave., New York, N. Y. 


Fairbanks 4-1870 
4-1871 


Mfrs. of Machinery, Tumbling Equipment & Compounds for the Plastic Industry 
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Lupomatic Type S 
Motor Driven 
Five and Six Tumbler 
Units for Mass Produc- | 
tion. Save Power Save 
Space 
Write today for full 
particulars. 























Typical heating cylinder on injection molding machine 


(Continued from page 208) 

The heating of the thermoplastic materials is not quite 
as easily accomplished as the melting of the metal in the 
die casting machine. The temperature to which a 
thermoplastic material can be subjected without danger 
to it is rather critical. The thermoplastics have a rela- 
tively high specific heat, but are very poor conductors of 
heat. This means that the material requires a large 
quantity of heat to soften it, but it does not conduct this 
heat very well within itself. Hence, to increase the out- 
side temperature of a mass of plastic material excessively 
would cause decomposition and burning of the outside 
surface, before the heat would penetrate through the 
mass and soften it sufficiently to cause it to flow. In 
order to overcome this difficulty the heating chamber 
for the injection molding machines must be constructed 
so that the inside of the material will be heated as well as 
the outside, and the cross-section of the material be kept 
as thin as possible. 

In Fig. 2 a typical heating cylinder used on injection 
molding machines today is shown. The material is 
loaded into the hopper A in a granular condition. It is 
automatically fed from the hopper by mechanical means 
into the sleeve C. The piston B advances and forces the 
material through the sleeve C and into the heating cylin- 
der D. The cross-sectional area of the material as it en- 
ters the heating cylinder is too great to permit thorough 
heating without burning. For this reason the torpedo 
shaped spreader E is mounted inside of the heating cylin- 
der. As the material is forced through the heating 
cylinder, the spreader causes it to spread outward and 
pass between the inside walls of the cylinder and the out- 
side surface of the spreader. This cuts down the thick- 
ness of the section of material and permits it to be 
thoroughly plasticized. At the point F, the spreader is 
in contact with the inside walls of the cylinder and is 


heated here by means of conduction. The outside of the 
heating cylinder is surrounded by electric heating ele- 
ments H, which heat it to the desired temperature. By 
the time the material has reached the point G it is thor- 
oughly plasticized, and converges to pass through the 
nozzle I and into the mold J. A cock K is placed in the 
nozzle and is mechanically opened and closed when using 
materials that become exceptionally plastic and pour or 
ooze out of the nozzle between operations of the machine 

Automatic temperature controls are provided to prop- 
erly regulate the temperature of the material. This is a 
very important factor to prevent overheating and dis- 
colorations. Automatic operation or cycle control is 
another very important factor, and its importance is all 
too frequently underestimated. 

An automatically controlled cycle, eliminating the 
human factor, is the only means to ensure against dis- 
coloration after the proper temperature and cycle have 
been determined. We will take, for example, a thermo- 
plastic material for which the correct injection tempera- 
ture is 375 deg. F.; the rate of injection is 50 pounds 
of material per hour at 6 ounces per injection, and the 
result is the completion of one cycle every 27 seconds. 

Although the automatic tenmrperature controls will 
regulate the temperature fairly accurately we must allow 
that it is quite impossible today to control the tempera- 
ture quickly in case the operator fails to pull the starting 
lever every 27 seconds. The result of such failure is that 
the material in the heating cylinder is subjected to 375 
deg. F. heat for a longer time than originally decided 
upon, and discolorations or flashes are usually the con- 
sequence since the pressure is adjusted for a definite stage 
of plasticity. Most materials will not stand the proper 
injection temperature for an extended time period with- 
out decomposition, and for that reason we strongly urge 
the use of automatically oper- (Continued on page 252) 
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MOLDING PLANT EQUIPMENT 








WITH THE RAPIDLY GROWING ACCEPTANCE 
and appreciation of molded plastics in widely diversified 
phases of industry, molding shops all over the country 
have been impelled to perfect methods of production to 
keep pace with demands made upon them. Since the 
beginning of this molding business, machinery and ac- 
cessories have been constantly in the process of improve- 
ment and broadening to do the job better than that pre- 
viously used. And as new and improved ideas are ex- 
pounded along these lines, molders are anxious to take 
advantage of them by renewing and expanding their 
equipment. Consequently, few if any responsible mold- 
ing plants are conceived and run on a shoe string, for it 
requires a sizable outlay of money to get together and 
maintain suitable equipment to maintain production on 
anything like a dependable schedule. The amount and 
nature of the equipment vary, but the absolute necessi- 
ties are about the same in each shop although they may 
differ in size and quantity with the shop, depending upon 
the extent and type of work to be accomplished in it. 

A brief survey of what it takes to conduct the average 
molding shop should be ample indication of the thought 
and care, as well as the money, that goes into the most 
conservative plant. Aside from the presses (covered in 
another article) we will confine our consideration to 
auxiliary factors and accessories that enter into the efh- 
cient operation of molding shops. 


























High pressure hydro-pneumatic accumulator sys- 
tem. (Photo courtesy The Watson-Stillman Co.) 


Material—storage and preparation 


Molding powder comes from material suppliers in huge 
drums. First of all, chen, a molder needs a storage ware- 
house for powder and a system of storage that works 
efficiently. For example, an average shop has at least 
100,000 pounds or more of material in the plant all the 
time, probably made up of sixty different types, kinds 
and colors, which must be segregated and at the same 
time immediately available for use. Most shops have 
racks for classification of these materials and inciden- 
tally, arrangements must be made so that the material is 
used in the same order it comes in. If a few drums are 
allowed to remain in the background and new deliveries 
are piled in front of it, the old material might not pro- 
duce 100 percent results when it is finally dragged from 
its hiding place. 

Theoretically, the powder is ready to use as it is re- 
ceived. Actually, it is broken down into convenient 
amounts for molding, which may be a matter of weighing 
into receptacles of a proper size, or compressing the pow- 
der into pills or briquettes. This is accomplished by 
putting it through a pilling machine which is an over- 
sized edition of the type of machine used in making life 
savers or aspirin tablets, with the addition of special 
features such as pressure and larger filling spaces. 

There are two distinct types of preforming machines 
and most shops have at least one of each—a single stroke 
press and a rotary press. The single punch press is used 
for making odd shapes and sizes in nominal quantities. 
The rotary preforming machine goes into action where 
real production of identical tablets is required. In some 
instances, when a large number of similar pills is being 
made, overhead handling equipment becomes important. 
A full drum of material is fitted with a hopper head, in- 
verted and raised into position directly over the material 
hopper on the machine. Using this equipment, a full 
drum of material can be preformed without frequent re- 
filling of the hopper on the machine with an attendant 
elimination of dust caused by scooping the powder into 
the hopper. 

The preforming presses must be isolated from the re- 
mainder of the shop and from each other because of a 
certain amount of uncontrollable dust. A complete dust 
collecting system must be attached to at least three spots 
on the pill machines and connected to a dust disposal 
unit to ensure freedom from dirt. 

One of the requirements in the pilling room is a sensi- 
tive scale that will measure as little as '/1 of a gram so 
that a constant check can be kept on the pills as they roll 
out. A simple balance type of scale takes care of this 
































operation. A small hammer mill or similar contrivance 
is invaluable for grinding waste, or imperfect pills, mak- 
ing it possible to reclaim material that might otherwise 
be of no use. Also, adequate storage racks are essential 
in the preforming room for safe keeping of idle preform- 
ing dies or tools. 

Upon occasion it is necessary to use powder rather than 
pills, and the powder must be weighed as accurately as 
the preforms. If but a few shots are to be weighed, it is 
generally done by hand on a simple balance scale, either 
in the powder room or at the molding press. If, how- 
ever, a quantity of weights of exactly the same amount 
is needed, it becomes necessary to use a machine for 
economical production. This machine is similar to the 
single punch pilling press except that instead of provid- 
ing a heavy impact to form the pill, a slot opens at the 
bottom through which the material drops into an ap- 
propriate receptacle. This receptacle must be constructed 
so as to stand on its own base. An ordinary paper 
drinking cup is often sufficient or if larger pieces are to be 
molded, larger containers are used such as boxes or 
molded pieces that have been rejected. 

An adequate exhaust hood to remove dust should be 
placed over the powder hopper of each measuring ma- 
chine, and a vacuum cleaner of the type used to clean fur- 
naces, equipped with a long hose and nozzle, is helpful 
for cleaning the machines as well as the walls and floor 
of the room. Naturally, individual booths are prefer- 
able for each material measuring press to prevent the in- 
clusion of any foreign particles or specks of color from an 
adjacent machine. 

Preforms drop from the tableting machine into tote 
boxes or drums and are delivered to the presses in large 
fiber boxes. Sometimes, overhead conveyors carry 
buckets or pails to workmen at the presses; sometimes 
trucks trundle here and there with loads of pills or pow- 
der, but in each shop, an appropriate system of delivery 
of material to the workmen must be devised to ensure 
uninterrupted schedules. 


Heat and pressure equipment 


The transforming of either preforms or powder into 
finished molded objects, whether large or small, requires 
tremendous heat and pressure, and the harnessing and con- 
trol of these two elements through the molding presses 
are of foremost importance in any molding shop. To 
begin with, a molding plant must have installed a sur- 
prisingly large steam boiler of a type to give a steady sup- 
ply of steam. These boilers may be operated by gas, oil 
or coal depending upon the location of the plant and the 
most economical! fuel to be secured under individual con- 
ditions. When gas or oil is used, the firing method is 
automatically controlled. When the fuel used is coal, 
it is desirable to equip the boilers with automatic stok- 
ers, for with hand firing there is likely to be variation in 
pressure avd consequent variation of temperature at the 
presses. Each time the door of the boiler is opened 
to put in fuel, the temperature goes down. With the 
automatic stoker, the coal is fed into a huge hopper, 
pushed automatically into the fire box and burned at a 

























Top—High and low pressure, three stem operatin 
valve. enter—Leather packings—cup, “U" a 

flange. (Photos courtesy The atson-Stillman Co.) 
Bottom—Self-drain support with flexible hose and 
couplings conducting steam on platen press. Support 
and press shown in closed sition illustratin 
the manner in which perfect drainage is assured. 


(Photo courtesy Chicago Metal Hose Corp.) 


definite rate of speed, ensuring continuous, even heat at 
each press so equipped. 

Each press unit should be equipped with its own steam 
trap, usually of the lift type which forces the condensate 
to overhead lines where it flows by gravity back to an 
open feed water heater. By having individual traps it is 
quite simple to connect small steam reducing valves to a 
press that may require a reduced temperature while 
running urea or colored phenolic molding material, 
while its neighbor is operating at standard temperature. 
Several small, efficient steam reducers which can quickly 
be tied into the press line, are standard equipment in the 
molding room. The steam (Continued on page 238) 
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INJECTION MOLDING PRESS 


See this new 1938 H-P-M Injection Molding Press in action—at 
the 16th Exposition of Chemical Industries—Grand Central Palace 
—New York City—the week of December Sixth. Learn at first 
hond all of the important features exclusive with this H-P-M 
machine. Call at Booth 418, third floor. 
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With the rapid development of the injection molding press by H-P-M... injection 
molding has become universally recognized as a decided economy factor in 
modern plastic production. It has made possible a broader application of plastics 
to modern product design; higher production through increased speed of 
operation; decided economies in the molding of products now produced by con- 
ventional methods; an attractive saving in die expense. 
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All of these advantages ...experiences gained as the pioneer in injection mold- 
ing development in this country...are available to the modern molder through 
H-P-M's latest contribution to the plastic industry—the 1938 H-P-M Hydro-Power 
Plastic Injection Molding Press. 

This modern press performs every function of the injection molding cycle with 
maximum efficiency and dependability. The operation includes: clamping the 
mold halves under direct hydraulic pressure; feeding the thermo-plastic material 
in original form in measured quantities; heating the material to plasticity; con- 
tacting the plastic material chamber outlet with the mold inlet; extruding the 
plastic material from the heating chamber into the mold cavities where the 
plastic chills and sets; opening the moid; and injecting the finished articles. 

All of these events are co-ordinated through the H-P-M automatic control. Every 
H-P-M feature is protected with U. S. Patents or applications. 

The new H-P-M Plastic Injection Molding Press is built in three sizes—to meet 
every molder’s requirements. 

Write for Bulletin 3708-MP, which describes in detail its many advanced and 
exclusive features of design, construction and operation. 


THE HYDRAULIC PRESS MFG. COMPANY © MOUNT GILEAD, OHIO 


HYDRO {|/) POWER 
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FLEXIBLE METAL TUBING 


by A. F. JOHNSON and L. S$. RAISCH 
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RECENT RAPID PROGRESS IN PLATEN PRESS IM- 
provement for all types of plastic molding operations is 
reflected in the development and adoption of one piece 
flexible metal hose and coupling units for steam and cold 
water connections. With production departments de- 
manding constant operation, molders and maintenance 
engineers are today looking on these jointless units as 
necessary standard equipment. 

The units consist of corrugated, seamless, alloy- 
bronze tubing, covered with a wire braid and coupled 
with heat-proof, non-pack couplings. The fact that the 
units have no packing in either couplings or tubing 
means a reduction in stand-by time ordinarily allotted to 
tightening and repacking other types of fittings. Such a 
time saving obviously benefits production cost records 
and reduces the overhead charges made against mainte- 
nance labor. Non-leaking flexible metal hose connec- 
tions are also a guarantee of constant steam heat and 
pressure, thereby ensuring constant production cycles. 

In addition to these benefits from flexible metal hose, 
the last year has seen progress and development in the 
use of self-drain supports for hose connections as a 
further aid to the production cycle. The supports 
(Fig. 1) are for use where long lengths of tubing are em- 
ployed and engineers desire to reduce the possibility of 
water pockets forming in the extended loop. 

Preliminary to a discussion of the development of the 
supports is the necessity for thoroughly describing the 
use of flexible metal hose on platen presses. The tube 
itself is formed from a special high tensile alloy bronze 
strip which is welded into a straight tubular form by a 
butt welding process. Through this butt welding proc- 
ess of tube formation the finished tube wall has the best 









































216 MODERN PLASTICS 


possible molecular structure because it is formed from 
precision rolled strip. 

The straight tube then passes through a forming ma- 
chine where the annular convolutions are spun into the 
welded tube by means of a ‘50-50 principle’’ of corru- 
gated tube construction. Under this principle the metal 
is worked only half as much as in other forming processes 
thus avoiding any weakening or thinning of tube walls 
at the trough or crest of the corrugation. Approximately 
four feet of straight welded tubing is required to produce 
one foot of finished corrugated flexible tubing. A bronze 
braid exterior is then applied to give maximum resistance 
to internal pressures and prevent elongation, creating a 
“balanced strength"’ unit. In cases where it is desirable 
to minimize condensation due to exposed cooling sur- 
faces, an asbestos braided covering may be applied over 
the entire length of the unit. 

The ability of corrugated seamless flexible metal hose 
to meet bends in platen press work is shown by the fol- 
lowing scale of tube size and bending diameters: 


Tube Size Inside Diameter 
Bend 
i/, in. 51/9 in. 
3/s in. 9'/s in. 
1/9 in. II in. 
3/, in. 14 in. 
I in. 19 in. 


The efficiency of the tube is duplicated in the coupling 
(Fig. 2). It is quickly attached or removed without the 
aid of special tools and without the use of either packing 
or solder. A flanged, tapered, split sleeve, which pro- 
jects back under the braid of (Continued on page 274) 
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MODERN DEVELOPMENTS 


Help To Insure Constant Production Cycle On Platen Presses 












REX-WELD FLEXIBLE METAL HOSE 


Developed Specifically For Platen 
Press Application 


@ REX-WELD, the jointless non-pack flexi- 
ble metal hose is establishing super-service 
records on platen presses everywhere. New 
and exclusive process of one-piece, jointless, 
balanced strength construction provides 
maximum strength with minimum weight 
and cost—steam-tight, water-tight, pressure- 
tight super service flexible connections 
that maintain constant tightness under 
alternate heat and cold and help to insure 
constant production cycle. No packing, no 
leaking, no tightening. Fabricated in strip 
from special alloy bronze, REX-WELD is 
highly resistant to fatigue under vibration 
and bending stresses. 





Improved Design Retards Condensate 
in Long-Length Steam Connections 


@ As a further aid to constant production 
cycles, Chicago Metal Hose Corporation en- 
gineers developed Rex Self-Drain Supports— 
providing a practical solution to the problem 
of condensate forming in the extended loop 
on horizontal long-length connections. This 
improved type of support prevents the hose 
from sagging below the horizontal—success- 
fully eliminating the water pocket in which 
condensate might accumulate, resulting in 
temperature decrease. Rex Self-Drain Sup- 
ports permit free movement of the unit at all 
times and controls the flexing of the hose 
without unnecessary strain. 





View of Rex Self-Drain Support when platen is closed PATENT APPLIED POR 


REX-TITE COUPLINGS offer new economies—removable, easily attached and reattached without packing or solder. 
Metal-to-metal seat forms seal impervious to temperature changes and leakage. New book gives full information 
on Rex-Weld Flexible Metal Hose, Rex Self Drain Supports and Rex-Tite Couplings. Send \ your copy today. 


CHICAGO METAL HOSE CORPORATION 


ubing & Braiding Co Estal 





MAYWOOD, ILLINOIS Chicago Suburb) 
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HYDRAULIC CONTROLS 


by L. R. TWYMAN 


MYSTERIOUS ONLY TO THE EVER DECREASING 
number who have not yet been initiated, the subject of 
hydraulic control systems is becoming really interesting 
to many who are adopting hydraulic operation for their 
control requirements. During recent years rapid and 
important changes have been made in general hydraulic 
control methods, as well as in improvements in the de- 
sign of available pumping and valving equipment. These 
changes, coupled with the advent of the injection type 
molding machine and the modern self-contained hy- 
draulic press, bring up entirely new problems for con- 
sideration when purchasing and during maintenance of 
molding machinery of these types. Many buyers and 
users of molding machinery are therefore expressing their 
interest in becoming better acquainted with the simple 
fundamentals of the newer types of control systems, the 
standardized hydraulic equipment now available for use 
in these systems, and the more important pointers on 
maintenance during service. 

In one form or another hydraulic systems have long 
been the accepted means for applying the ‘‘big push’’ 
needed for manufacturing plastic molded products. 
Originally, as practically all hydraulic presses were de- 
signed to use water as the working fluid, the first designs 
accepted by the plastic molding industry accordingly 
used water for their operation. More recently oil has 
become the favored fluid medium with a large number of 
press designers, and their new high speed oil presses may 
now be seen doing all manner of both light and heavy 
press work in diversified industries. Molding plants will 
be found to have a goodly share of these, as the self- 
contained oil operated press seemingly meets the mold- 
ing industry's needs ideally and has gained genuine ap- 
proval for their type of work. 

It therefore followed that the subsequent development 
of the injection molding machine should include the use 
of oil hydraulic control. This was especially logical 
since this type of control had met with almost universal 
acceptance in the die-casting industry, where the me- 
chanical design problems involved were similar. 

As the merits of hydraulic design versus other designs 
have been widely publicized, emphasis being placed upon 
flexibility, low cost maintenance, proper pressure con- 
trol, and ease of automatic cycle operation, a discussion 
of these merits is being omitted here for the sake of 
brevity. Also, the consideration often arises of the ad- 
vantages possessed by the self-contained design of press, 
having its own pumps, as compared with those designs 
which must be supplied by a pressure accumulator sys- 
tem. This too can be treated as a subject in itself, and is 
thus omitted. It has been noted, however, that the in- 
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troduction of the low cost oil pump for high working 
pressures has been one of the major factors in influencing 
the increasing predominance of new users toward self- 
contained molding presses and molding machines de- 
signed to have their own pressure supply systems. While 
the advantages of self-contained designs are nearly al- 
ways recognized, many times these advantages have been 
heretofore offset by prohibitive pump costs. 

Our topic therefore may, for sake of current interest, 
narrow to the subject of oil hydraulic pumps and control 
valves for the self-contained molding press and injection 
machine. Inasmuch as the manufacture of pumps and 
valves of this type is a very specialized industry, requir- 
ing engineering, research, development and production 
methods specifically related to the high pressure oil 
hydraulic field only, consideration is being given here to 
commercially available products rather than theoretical 
designs. These products have become standardized and 
flexible as to application to a degree such that they may 
be used to obtain all manner of results on automatic ma- 
chinery, machine tools and presses. This means that the 
user in each industry benefits from developments made 
in other fields, and that the hydraulic units may be con- 
sidered an accessory as are electrical controls considered 
in like manner. 

Obvicusly, trouble-free operation of the hydraulic 
system is a most important link in production, and as a 
result, simplicity, accessibility and ease of maintenance 
throughout the entire system are major points of interest 
to the user. These three points cannot be emphasized too 
strongly. In addition, it is of course necessary to con- 
sider initial cost, long life, quietness of operation, ease of 
obtaining interchangeable repair parts and other similar 
items the comparison of which are important to all other 
mechanical equipment as well as to the hydraulic units. 

When thinking in a general way about hydraulic con- 
trol equipment, it is easiest usually to divide the subject 
into the following classifications: (4) Pumps; (4) 
Pressure Controls; (¢) Volume Controls; (d) Direc- 
tional Controls. 

Within each of the above classifications a great many 
standardized hydraulic devices have been developed. 
Combining various units of one classification with vari- 
ous units of another classification makes possible an in- 
finite variety of so-called hydraulic circuits, with which 
may be accomplished virtually any sequence of semi- 
automatic or fully automatic operations. This flexi- 
bility is in itself one of the fundamental advantages of 
the use of hydraulics for control. Many sizes of each 
model of pump and control valve should be available in 
a complete line of standardized products, as volume and 
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pressure requirements must both be considered when 
meeting the requirements of each specific installation. 

Pumps for high pressure oil service may be divided 
into two general classifications. Those of the first 
classification are termed ‘‘constant delivery"’ type pumps, 
and are of such design that they will always deliver a 
given amount of oil, depending upon their size, when 
driven at a given constant number of revolutions per 
minute by the drive motor. Thus a pump rated to de- 
liver 18 g.p.m. at zero pressure when driven at 1,200 
r.p.m. will deliver nearly 18 g.p.m. at a pressure of 100 
lbs. per square inch, at 500 Ibs. per square inch or at 1,000 
Ibs. per square inch, provided it has good volumetric effi- 
ciency over this pressure range. 

The term ‘‘volumetric efficiency’’ sounds somewhat im- 
pressive to some, and in fact it is an important thing to 
bear in mind. If an 18 g.p.m. constant delivery type 
pump delivers its rated amount at zero pressure but drops 
to a rate of, say, 9 g.p.m. at 1,000 lbs. per square inch, 
then its volumetric efficiency has dropped to 50 percent, 
under this latter condition. A pump of the same size 
which drops to a volumetric efficiency of 75 percent under 
the same conditions of r.p.m., oil viscosity, temperature 
and pressure, deserves to rate as being twice as good in 
this respect as the first pump. The reason is that there is 
only half the volumetric slippage present, and slippage 
represents a loss of power. 

Constant delivery pumps for the most part may be de- 
signed simply, with few moving parts. They are there- 
fore inherently less expensive and easier to maintain than 
other more complicated types. Three designs are most 
widely used, in one variation or another—(a) gear type, 
(6) vane type and (c) piston type. Much might be said 
concerning each design, but, put in few words, it can be 
said that gear pumps as a general rule are limited to 
maximum, continuous duty, efficient working pressures 
of approximately 250 lbs. per square inch, although hav- 
ing the minimum number of working parts; the vane type 
pump can be designed for pressures considerably in excess 
of 1,000 lbs. per square inch and has but few moving parts; 
the piston type pump can be designed for practically any 
commercially usable pressures, but has as many moving 
parts usually as the more complicated variable delivery 
type of pump. 

Now, to consider the application to plastic molding 
problems, it is found that the constant delivery pump 
used singly is limited in its scope. Reason for this is the 
fact that the requirements for most of the hydraulic sys- 
tems used for molding include a rapid closing and open- 
ing movement which needs but relatively low operating 
pressure, while high pressure is required at a considerably 
slower rate of movement, or for a holding period, during 
another part of the cycle. A constant delivery pump of 
large enough volume to give the rapid movements at low 
pressure would require too much power when the high 
pressure portion of the working cycle is encountered, due 
to the fact that the excess volume would have to ‘‘spill 
over’’ the pressure control valve of the system at the high 
pressure. This condition is not at all serious on the 
smaller applications, and as a result these applications 





enjoy the low cost simplicity which is the advantage of 
the constant delivery type pump. Larger installations 
require another method of treatment to gain these ad- 
vantages however, this method using two constant de- 
livery pumps in place of a single pump. 

Suppose we have an operating requirement as just out- 
lined, i.c., (4) large oil volume needed at relatively low 
pressure for fast opening and closing movements, and (6) 
small oil volume needed at relatively high pressure for 
fina] ‘‘push-up and hold’ action. Fig. 1 shows two 
schematic flow diagrams representing the method used 
to meet the hydraulic requirements of this type of cycle 
when constant delivery pumps are employed. It will be 
noted that two pumps are mounted end to end in a com- 
mon housing and driven by a single shaft. Usually one 
pump is of considerably larger size than the other, and 
thus capable of delivering more volume than the other. 
Directly attached to one side of the double pump housing 
is a three unit ‘“‘combination’’ valve, while attached to the 
opposite side is a simple intake manifold for supplying 
oil to both pumps from a single intake pipe. The whole 
makes an integral assembly which is termed a “double 
pump and combination valve assembly." Fig. 2 is a 
photograph of a commercial design of such an assembly, 
using balanced vane type constant delivery pumps. 

Referring in greater detail to Fig. 1, it should be noted 
that both the small and the large volume pumps indi- 
cated are intended to represent (Continued on page 270) 


(All photos courtesy Vickers, Inc.) 
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The Improved REED-PRENTICE 
No. 1OA PLASTIC INJECTION 


NEW CONSTRUCTION FEATURES INCLUDE: 


Stationary die plate increased to 4’/s” thickness cut from solid steel plate. 


, Steel movable die plate increased 1” in thickness now 4'/:”._ Improved ribbing of die plate and longer bearing 
on the tie bars, 10'/,”._ Plate equipped with bronze bushings with lubrication facilities. 


Larger capacity pump furnished giving 120” per minute continuous material plunger speed. Pressure on ma- 
terial 2000 to 21,000 pounds per square inch. 


Standard equipment now includes automatic indicating control pyrometer. 
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Many minor ange including improved timing units and location of timers, push button and dials for 
easier operation. Shut off valves for oil gauges furnished. Valves will be closed and opened only when check- 


ing pressure. 


Relocation and redesign of push button station with selector switch and dials for single cycle or automatic opera- 
tion, mounted higher on panel control. 


Pilot valve levers to have locking mechanism eliminating danger of accidentally starting machine. 
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Machine will weigh approximately 10,000 pounds. 


9, Machine requires 15 HP 1200 RPM on 60 cycle, 1000 RPM on 50 cycle, drive motor and control. 


1Q, Improved heating unit giving greater capacity. Unit is longer, same diameter, and the torpedo has circular 
holes rather than the square slots eliminating the trouble of light colors lodging in the corners and burning. 
Independent rheostat control for the front and rear elements by two rheostats. In addition we are now fur- 
nishing a heating unit on the nozzle that can be shut off after machine is functioning properly eliminat- 
ing trouble in the past of materials solidifying in the nozzle. 


Timing controls with dials have been improved with larger capacity rotors in the timers for quicker operation. 
Wiring for the panel and the complete electrical cycle has been simplified. 


12. We are now furnishing a Nitraloy Material Plunger and a Nitraloy Sleeve in the plunger cylinder eliminating 
the chance of scoring. Nitraloy, as you know, is glass hard and we consider it superior to chrome plating. 


13, We are now furnishing a sheet metal guard to cover the opening between the “C” shaped casting and the die 
plate nearest the nozzle. 


, The larger capacity pump we are now furnishing only requires 15 HP for a period of 2 seconds during the injec- 
tion cycle. For the rest of the complete machine cycle only 7'/. HP is necessary to operate the pump. The 
extra power required for those 2 seconds is the only reason for using the 15 HP motor. 


Seventeen Reed-Prentice #10 Injection Molding 
Machines awaiting delivery on our assembly 
floor to one customer. Purchased and now in use 
by leading moiders throughout the world. These 
machines have an enviable record for perform- 
ance proven by many repeat orders. 
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full automatic hydraulic 
' MOLDING MACHINE 


So phenomenal has been the success of the Reed-Prentice No. 10 In- Model No. 10A 
jection Molding Machine that . . . on a straight ‘“‘business”’ basis . . . General Specifications 


_ Capacity of Hopper Slide—7 c/in. Gran 

. few changes or improvements were called for. Material, 2%/s c/in. moulded, 2 os 
mouldex 

Estimated shots per hour-—-300 to 400, 

varying with type of part, 500 c/in 


But Reed-Prentice engineers have devised a series of changes and im- OMSGSS water per Seer, SS Be. pw 


hour 





















Pressure per sq. in. on material—2000 to 
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: > . Maximum injection area of mould ca 
more productive machine. . . definitely the finest ever produced for pacity—24 sq. in 

Stroke—7’ 

; minute 
Approximate power con 

New, heavier dieplates! Larger capacity pump! Relocated timer and unit 0.5 to 1.5 KWH 
Size of die plates 18” x 20° 
Space between bars 12” 12° 
Die Opening 8” 


: provements that make the new No. 10A an even greater, more useful, 21.000 ibs 
Diameter of plunger—1*/,” 
injection molding. Speed of Plunger Continuous 120 in. per 
sumption for heating 
push buttons and dials for easier operation! Additional safety fea- Capacity of feed hopper . . 20 Ibe 
tures! Improved heating units! Siaelinaes diesdinee 18” 
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Minimum die space 6 
Diameter of tie bars 2'/s 
. e ——_— o a. m o = Oil pressure 1000 Ibs. sq. in 
If you are considering injection molding . . . investigate this new, Motor recommended... 15 HP 1200 RPM 
- a “ir : Floor Space 144” x 40” 
improved Reed-Prentice No. 10A now. Write for full details. Weight, approximately 


exclusive drive motor 10,000 Ibs 
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HEAT FOR MOLDING PLASTIC MATERIALS 


by J. EARL SIMONDS 


A STEADY SUPPLY OF UNIFORM HEAT IS ONE OF 
the most important factors in the process of molding 
plastic materials which are divided into two general 
groups designated as thermosetting and thermoplastic. 
Thermosetting materials, which are compression molded, 
are softened by heat to a point where they will flow ade- 
quately under applied pressure to properly fill the mold 
cavity, and continued heat at proper temperature brings 
about complete polymerization of the resin content of 
the material, the polymerization being a chemical change 
which results in permanently hardening the molding 
material. The sole function of heat for the thermo- 
plastic group, which may be formed either by injection 
or compression molding methods, is to soften the ma- 
terial sufficiently so that applied pressure forces it into 
all patts of the mold cavity, after which the mold must 
be chilled to set or harden the material. 

The necessary heat for these functions in plastic mold- 
ing plants may be supplied by any one of three methods— 
steam, electricity or gas, the choice of method depending 
largely upon relative convenience in operation and rela- 
tive costs as they pertain to each individual plant. 


Compression molding by steam heat 


First in order of popularity is steam heating. High 
pressure saturated steam, generally accepted as more 
satisfactory than either low pressure or super-heated 
steam, is piped into channels running through the press 
platens (Fig. 1). Usually these same channels are also 
piped to a cold water line for the introduction of water 
for cooling purposes and both the water and steam lines 
have individual check valves to control alternate heating 
or chilling as desired. Oftentimes steam is introduced 
into the mold as well as the platens, through the same 


FIG, 1 
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general arrangement of channeling and where a multi- 
cavity mold is used, the channels must be placed so that 
heat distribution to each cavity is uniform. Small 
molded pieces of thin section and which are compara- 
tively shallow do not require a channeled mold. In 
such instances, the mold draws its heat directly from the 
heated, channeled platen on which it is mounted. 

The high-pressure boiler required to generate steam 
varies in capacity or horsepower with the number of 
presses and the aggregate of heated areas and masses in 
the molding plant. Miniature boilers, either gas or 
coal-fired are available for heating where but a few 
presses or individual presses are used. In the average 
molding plant, however, it is customary to have 
a centralized boiler unit for distribution of steam to all 
molding presses. The small individual boiler unit may 
cost a few hundred dollars, whereas a large centralized 
boiler unit may cost many thousands of dollars. 

At least one platen of any compression molding press 
moves toward a fixed or stationary platen when pressure 
is applied, which necessitates the installation of a flex- 
ible conveyor of steam to the press. This flexibility or 
movability is accomplished through the use of coiled 
copper tubing, flexible-woven tubing, or swivel coup- 
lings or joints. Where copper or flexible-woven tubing 
is used, care must be exercised to eliminate all possible 
torsional stresses ia order that maintenance annoyances 
and expenses may be minimized. 

Steam pressure, and hence the temperature, is regulated 
through a reducing valve which may be set to control 
to any desired pressure within the boiler pressure range. 
As the latent heat of the steam is transferred through 
condensation, the condensate must be properly drained 
or expelled from the platen and mold, and steam traps 

(Continued on page 234) 
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PRESSES FOR THE 
MODERN MOLDER 


. Modern production requirements call 

for modern machines and methods. The 
rapid growth of the plastic molding industry 
has made it necessary to redesign conven. 
tional plastic molding presses to conform to 
the new trend of “switch to plastics wherever 
possible.” 


The New H-P-M Smooth-Line Plastic Molding 
Press is H-P-M's contribution to this modern 
trend. it is a neat, compact press for 
maximum production and dependable per- 
formance. it requires a minimum of floor 
space as it is completely self-contained—with 
all operating equipment including the ex- 
clusive H-P-M 4R Radial Pump mounted on 
the heavy steel plate press frame. 





H-P.M Smooth-Line performance includes 
rapid ram advance and return — reduced 
pressing speed — variable ram speed adjust- 
ment — independent regulation of rate of 
pressure application—automatic cycle control. 


Modernize with H-P-M Smooth-Line Plastic 
Molding Presses. 


Write for Bulletin 3709-MP describing H-P-M 
Smooth-Line Presses in detail. 


THE HYDRAULIC PRESS MFG: CO. 


MOUNT GILEAD, OHIO, U. S. A. 4 he 
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FINISHING PLASTIC SURFACES 


by JOSEPH LUPO, JR. 





IT IS DIFFICULT TO DETERMINE WHEN, WHERE 
and how the art of polishing and finishing material sur- 
faces originated, but the genesis of this important phase 
of production can definitely be credited to nature, which 
not only supplies the idea but demonstrates simple 
methods of accomplishment as well. For example, 
pebbles in a brook are picked up by the rush of water, 
turned over and over and brushed by sand and fine gritty 
particles as they are carried along, eventually washing 
ashore or sinking to the bottom in some quiet spot, 
where they repose smooth, round and glittering. Huge 
rocks along the seaboard, constantly washed by waves 
and sand become rounded and smooth as glass. Ob- 
viously, the rolling action of water, containing sand 
which forms an abrasive, is responsible for the glossy 
surface and high luster of these pebbles and rocks. This 
work of nature, augmented and refined, has been adopted 
by man and commercialized to meet the requirements of 
many industries. 

In early days, products made from ivory, bone, horn 
and even mother-of-pearl were rubbed by hand against a 
buff wheel operated by foot paddle power to finish the 
surface. At that time, grinding and polishing com- 
pounds were not well developed and after pieces were 
ground and polished by foot paddle power, they were 
hand rubbed to a high luster. This was usually done 
with a thick flannel cloth impregnated with heavy 


polishing liquid. From this method can be traced the 
development of present day buff wheels and compounds. 
As far back as 1870, inexpensive jewelry and small 
metal parts were tumbled in barrels containing fine sand 
and water which removed sharp edges. A few years 
later, ball burnishing barrels were introduced, and in 
these the pieces were given a suitable commercial polish. 
But it was not until forty or forty-five years ago that the 
sand and water method was adopted for tumbling gen- 
uine ivory, horn, bone and pyroxylin. The water-tight 
tumbling barrels originally used were round. Later, 
concerns in the pyroxylin industry shifted to square bar- 
tels. While the sand and water method of finishing ade- 
quately smoothed rough surfaces and edges, the pieces 
oftentimes became badly pitted. In an effort to overcome 
this condition, manufacturers of pyroxylin products be- 
gan using—during the year 1920—pieces of cut felt, 
small pebbles and pyroxylin waste, together with water 
and pumice, to tumble their products. Although this 
was a1 improvement over previous practices, the finish 
obtained was not considered entirely satisfactory. 
Continuous research and development work by con- 
cerns interested in polishing processes resulted about 
1922 in the discovery that by using a dry tumbling barrel 
with dry compounds, pyroxylin products could be given 
a superior, lasting polish. This discovery represented 
the beginning of a new era (Continued on page 228) 


1. Metal shell hard maple lined tumbler which holds the frictional heat essential 


for tumble polishing. 2. 


Mechanical sifters sift the work from the tumbling pegs 


and compounds used. (Photos courtesy Lupomatic Tumbling Machine Co. Inc.) 
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Below: The new Alnor Portable Pyrometer with Flexible 
Cable Connections gives extremely close readings of mold 
temperatures on its 6” mirror scale. The instrument uses 
our new ultra-rapid thermo-couple with a self-aligning tip. 


THEN CHECK UP ON 


MOLD and PLATEN 
TEMPERATURES 


with an Alnor Pyrometer 


At Left: A permanently mounted 
single point “Alnor” Pyrocon, in- 
stalled on 2 press in the plant of the 
Chicago Molded Products Company, 
with the element inserted in the die 
providing continuous temperature 
readings. Note ease with which dial 
can be read by operator. Note, 
also, simplicity of instrument and 
method of installing. 







Courtesy 
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Molded 

Products 










Above: The “Alnor” 

Self contained Pyro- 
con portable. Specially de- 
signed for molding work, 
its light weight and easily 
read dial make for conve- 
nience for either the large or 
the small plant. The mod- 
erate price will quickly be 
returned in time and mate- 
rial saved. Hundreds now 


ILLINOIS -TESTING 


LABORATORIES, Inc. 


428 N. LaSalle Street Chicago ik 
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ASSEMBLY JOBS-similar to yours 


See how they are being done BETTER...AT LOWER COST 
with Parker-Kalon Self-tapping Screws 


OUR PRODUCT may be far different but the 
chances are its assembly requirements are 
similar to those represented by the products 
shown here. Study these typical fastening jobs. 
See how Parker-Kalon Hardened Self-tapping 
Screws have been applied to speed-up molding 
and assembly work, reduce costs, simplify and im- 
prove product design, increase fastening security. 


Benefits Like These Are Common 


Here are examples of the reports that come from 
hundreds of assemblers and molders of plastics: 
“We stopped a 30 percent spoilage of parts due to 











PyFihe terminal — 
to the molded per a perfor 


Effective cogs 10 SETS 


mistapping in bottomed holes of one-eighth inch 
depth, and now make assembly with less than half 
the time and labor” . . . “Self-tapping Screws 
saved quite a sum on cost of molds because inserts 
could be avoided, and they saved us much assem- 
bly labor and gave us stronger fastenings” 

“The Screws save 2'4 cents per unit by eliminating 
an insert formerly needed . . . “We figure a 25 
percent saving on fastening contact springs to 
molded panels” ...““Returns from faulty merchan- 
dise have been reduced” . . . “In molding we in- 
creased molding speed 30 percent and assembly 


rate 100 percent.” 
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This Comparison Explains Why It Pays To Try These Screws 


To assemble any of the common plastic materials with 
Parker-Kalon Hardened Self-tapping Screws you 
merely drive these Screws into a drilled or molded 
hole . . . a thread is formed in the material by the 
Screw as it goes in. It is simple and fast. 

COMPARE with other methods: To use threaded in- 
serts and machine screws means extra expense for 
inserts .. . often adds weight, takes up space, weakens 
assembly . . . slows-up and complicates molding. To 
use machine screws in tapped holes means an extra 
operation . . . weak threads that easily cross and tend 
to break down quickly . . . often involves breakage of 
taps .. . frequently results in rejects due to stripped 
and crossed threads and mis-tapped holes. To force 
machine screws or wood screws into unthreaded holes 
means poor assemblies and returned merchandise . . . 
difficult work . . . excessive rejects. 


Have a Parker-Kalon Assembly Engineer Show 
Where You Can Use This Method 


Find out what you could gain by using this simpler 
fastening method, Write us to have a Parker-Kalon 
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5. 


Assembly Engineer study your metal and plastic fasten- 
ing jobs and point out all opportunities to make better 
fastenings at lower cost with Self-tapping Screws. Or, 
send a brief description of any assembly and we will 
furnish recommendations and free samples for a trial. 


PARKER-KALON CORPORATION 
Dept. P, 190 Varick Street, New York, N.Y. 
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TYPE “Z” 
HEX CAP TYPE “U” 


Type “Z” and Hex Cap are types of Parker-Kalon Self-tap- 
ping Serews which can be removed and reinserted repeatedly 
without impairing security. Type “U" is hammered in or forced 
in to make a permanent fastening. All types are suited to 
metal as well as plastic assembly. A wide range of sizes and 


various styles of head are available. 











PARKER-KALON Woden FASTENING DEVICES 


SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 












FINISHING PLASTIC SURFACES 


(Continued from page 224) in finishing plastic surfaces 
and encouraged manufacturers to experiment with vari- 
ous polishing agents to obtain the desired results. 

By 1924 the majority of products made of pyroxylin and 
casein were being tumbled in dry barrels. But in 1926, 
manufacturers of pyroxylin goods substituted an acetone 
dip which removed rough surfaces and imparted a polish 
to their products. This practically eliminated rumbling 
and in general served the purpose satisfactorily. Two 
years later a special chemical dip formula was imported 
from Germany for use with casein. This process effec- 
tually polished the casein but did not remove scratches 
nor produce a smooth surface. Therefore, after casein 
articles were blanked, it was necessary to tumble them 
in a dry pumice compound to remove any roughness on 
the surface or edges. Then they were dipped in the 
chemical solution and while still wet placed on a screen 
and allowed to dry in an oven. For better grades of 
casein products, a third operation was introduced. After 
being tumbled in the dry pumicing or scouring com- 
pound, they were semi-polished with a burnishing com- 
pound and then dipped and allowed to dry. The burp- 
ishing or semi-polishing operation ensured a high luster 
after dipping in the chemical, without the necessity of 
using a buff wheel. This method of finishing casein is 
still being used. 

Experiments in dry tumbling of cast phenolic resins 
were conducted over a considerable period of time culmi- 
nating in a method which ashed, burnished and polished 


products made from this material to a fairly passable 
finish. Since the finish was simply a wax coating which 
did not endure, this process was considered usable only 
for inexpensive pieces. However, with the advent of 
cast resins into the button, novelty and jewelry trades, 
the need for adequate finishing methods which would 
produce a clear, lasting, waterproof luster became acute. 
The dry tumbling process was conceded to be efficient for 
the purpose and it remained only to perfect suitable com- 
pounds to meet different manufacturing requirements. 
With proper compounds, it was found that cast resins 
could be ashed, burnished and polished in a tumbling 
barrel to a luster equal to that of hand polishing. 

There are many types of dry tumbling barrels but those 
most widely used today are the patented metal shell type 
which are hard maple lined. This tumbler (Fig. 1) is 
claimed to hold the frictional heat essential for tumble 
polishing. The size most commonly used for the general 
run of work is 30 in. in diameter, 36 in. long, octagon in 
shape, with two compartments. For large pieces, a 10 
sided, 36 in. by 48 in. double compartment tumbler 
works most efficiently. These tumblers can be had 
fitted with mechanical sifters to sift the work from the 
tumbling pegs and compounds used. (Fig. 2. 

Originally, cast phenolic resins were tumbled without 
any great care. The speeds at which the tumblers re- 
volved ranged from 35 to 45 RPM, which caused chip- 
ping and produced a badly pitted surface with a non- 
permanent finish. The process as refined produces a pit- 
less surface, a permanent waterproof luster, and a finish 
which brings out the beauty of (Continued on page 232 


Three operation process: ashing, burnishing and lustering. The middle 
barrel cleans the work as it comes from the first operation before it is burnished 
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SIEBERT - - - 





Pioneers in the mass barrel finishing of plastics, Siebert has recently an- 
nounced newly improved and exclusive processes to provide superior finishes 
at lower costs. We invite your inquiries on its application to your product. 
There are Siebert equipment, methods or processes for Bakelite, Lucite, 
Cellulose Acetate, Urea, Cast Phenolics or Celluloid products. 





RUDOLPH R. SIEBERT 
183 ST. PAUL ST. 18 WEST 27th ST. 


ROCHESTER, N. Y. NEW YORK, N. Y. 
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Use the Stokes Standard No. 280 Press 
for heavy-duty preforming . . . pieces 


up to 4” diameter. A toggle type press 
... applying 80 tons pressure . . . rug- 
ged ... semi-steel construction and, as 
in other Stokes Preforming Presses, 
safety features that prevent jamming 
and breakage. Two models, 2” and 
4” die fill. 
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Preforming saves time and money in various 
ways. It reduces bulk of materials, simplifies 
handling, speeds up mold loading, puts an 
exact quantity of material into each cavity. 


Ball preforms are particularly advantageous for 
long, narrow pieces and some special shapes... 
they readily crush, leave no marks on finished 
work. Used in multiples, they are frequently more 
economical than specially shaped preforms. 


For preforms that are accurate in weight and 
of uniform hardness throughout . . . for equip- 
ment that will produce them economically . . . 
use Stokes Preform Presses. 


| Speed 


ORMING 


These presses are built in twelve types and sizes 
developed to meet the complete range of pre- 
forming requirements. They are substantial, rug- 
ged presses with semi-steel frames. Safeguarded 
to prevent jamming. Self-contained machines, 
compact, clean—protected from dust, quickly 
changed, easily adjusted for pressures. Write for 
catalog or recommendations. See Stokes’ pre- 
forming exhibit at the Chemical Show, Grand 
Central Palace, New York—Dec. 6-11, Booth 80. 


F. J. STOKES MACHINE COMPANY 
5934 Tabor Road Olney P.O. Philadelphia, Pa. 


Use the Stokes Rotary Press for quantity 
production — standard shapes or balls. 
Output up to 600 per minute. Efficient on 

limited production also . .. simply use 

fewer punches and dies. Model illustrated 

is No. D.D.S.2, with variable speed drive. 

Output 300 to 350 per minute. Maximum 

depth of fill, 2” . . . maximum diameter, : 
13A6". Semi-steel. Automatic Excess Pres- a 
sure Release. Housed working ports. 

Six models. 
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Two steel tumbling barrels mounted on 
one shaft that may be used for both dry 
and wet tumbling of small molded pieces. 
(Photo courtesy Rudolph R. Siebert) 


color and transparency of the plastic material. 

The procedure to follow in tumble polishing depends 
entirely upon the material used, the size and shape of the 
article and the ultimate finish desired. Small articles 
made of cast phenolic can be tumbled to a high perma- 
nent luster within 18 to 24 hours. The pieces are first 
subjected to an ashing operation, using wood pegs and 
ashing compound, and allowed to roll from 6 to 8 hours 
depending on the roughness of the surface. The average 
speed of the tumbler is 29 RPM. The pieces are then 
sifted and pass through a second period with burnishing 
compounds and pegs. The speed of the tumbler for this 
operation is usually 23 RPM. A highly burnished, semi- 
polished surface can be obtained within a period of 8 to 
12 hours. If a higher luster is desired, the pieces are 
tumbled a third time, together with polishing cream and 
pegs. The average speed for this operation is 33 RPM 
and requires from 30 minutes to 1'/; hours. The above 
procedure is usually followed by concerns manufacturing 
an inexpensive line of merchandise. Articles requiring 
a better finish can be processed in the same manner within 
a period of 27 to 36 hours and oftentimes when this 
length of time is allowed for tumbling, the pieces are said 
to have better luster and more uniform finish than those 
which have been polished by hand. 

Special compounds are available for tumbling large 
pieces without pitting the surface. Pieces with fine 
carvings, holes, spots (such as dice) and jewelry are 
tumbled with creams and pegs, instead of sawdust ash- 
ing, burnishing and polishing compounds to prevent 
filling the holes or carvings. Crystal and other clear 
materials can also be tumbled successfully, withour 
chipping, by using special compounds. Small articles 
such as buttons, buckles and novelties are usually ashed, 
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burnished and polished completely in a rumbling barrel. 
Approximately 70 to 85 percent of the large pieces are 
also tumbled to the desired luster, and the remaining 15 
to 20 percent are ashed, burnished and wiped on a buff 
containing a greascless polishing compound. 

The polishing of molded products is accomplished 
easily and quickly in a tumbler rotating at approximately 
33 RPM. Tumbling pegs and a sufficient quantity of 
Pieces are combined to half fill the tumbler. Objects 
which come from the mold with a smooth polished sur- 
face require but one tablespoon of polishing paste to the 
batch and the time required for rumbling varies from 45 
minutes to 1'/, hours. Objects that leave the mold with 
a dull surface or those shaped from sheet stock with a 
fine sawed or beveled edge, require from 2 to 3 table- 
spoons of polishing paste and from 3'/2 to 5 hours polish- 
ing to produce a good luster. 

The possibility of automatically finishing plastic ma- 
terials with a high, lasting gloss is being seriously con- 
sidered. From reports obtained in several representative 
plants, new methods of tumbling plastic materials today 
are practically foolproof, and a good ashing, burnishing 
and polishing job can be performed with definite results. 

Some concerns still use hand polishing for superior, in- 
dividual work. Ground pumice, mixed with water until 
it becomes paste, is applied to a buff wheel approxi- 
mately 14 in. to 16 in. in diameter and 3 to 4'/2 in. wide. 
The piece to be polished is rubbed on the wheel until a 
smooth surface is obtained. Some parts require fine 
pumice while others respond more readily to coarse 
pumice. The average grade used is No. O. Some con- 
cerns use No. O and F together and the wheel for this 
operation should move at about 1800 RPM. After the 
pieces have been rubbed, they are washed, dried, and 
then tripolied on a flannel buff. The tripoling is usually 
accomplished on a buff that is 12 in. to 14 in. in diameter 
and 4 in. to 5 in. wide. The composition for this buff is 
either tallow bound or stearic acid bound tripoling com- 
pound. The tallow bound compound is inclined to leave 
a greasy surface whereas a stearic acid bound compound 
produces a clean, smooth finish. The wheel for this 
operation should hold a speed of about 2100 RPM. After 
the parts have been rubbed and tripolied, they are given 
a wiping operation. This is usually done on a flannel 
buff that is 12 in. to 14 in. in diameter and 3 in. to 4 in. 
wide, to which is applied a fine tripoling stearic acid 
bound composition. This composition comes in the form 
of a bar which is rubbed lightly against the buff. Best 
results are obtained when but a little of the compound is 
applied to one half of the buff, the other half being with- 
out any composition. A speed of 2900 to 3100 RPM is 
used for this operation. Plastic objects have a high 
luster when they are given three hand-buffing operations. 

Articles too delicate to be completely polished in a 
tumbling barrel are ashed and tripolied in dry tumbling 
barrels, then hand wiped. Hand wiping brings out the 
finish to practically the same degree as hand rubbing and 
hand tripoling operations. It will probably be but a 
short time before these individual small lots will be com- 
pletely finished in tumbling barrels. 
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| WATSON 
STILLMAN 


hydraulic 
MOLDING PRESSES 


Whatever your molded product is, Watson-Stillman 
has a press for its production. 





A complete line, including semi-automatic and plain 
types, Angle Molding and Tilting Head Presses, all 
are designed to meet the requirements of today's 
high production demands. 


A wide variety of types and styles makes it possible 
to select the press that is best suited to your partic- 
ular needs. 








Watson-Stillman Presses can be furnished arranged 


for operation from an accumulator system or as san Ven Waneentitinad 
complete self-contained units requiring no auxiliary 
equipment. 


Semi-Automatic Molding Press 


The Semi-Automatic Press illustrated is built in five stan- 
dard sizes. Capacities range from 60 to 450 tons. 








¢ PRESSES 
HYDRAULI SE All sizes have hydraulic pullbacks with bronze pullback 
FOR EVERY PURPO nn ; 
. PS Mechanical ejectors of positive action are furnished for 
HIGH PRESSURE PUM top or bottom platens or both as required. 
Watson-Stillman Presses of this type are used extensively 
ACCUN pNEUMATIC for the molding of a variety of plastic parts. 
Y , 
MWEIGHT ED TYPES Consult us regarding your requirements. Our Engineering 
. Ss Staff will be glad to serve you. There is no obligation. 
G VALVE 
OPERATIN 
LEATHER PACKINGS THE WATSON-STILLMAN CO. 
e 118 ALDENE ROAD 
. STEEL FITTINGS ROSELLE NEW JERSEY 
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(Continued from page 222) 
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HEAT FOR MOLDING PLASTIC MATERIALS 


are usually provided for this purpose, one type of which 
is illustrated in Fig. 2. The cost of heating by steam, or 
the boiler horsepower required per press, is dependent 
upon many factors, such as the area and mass of platens 
and molds, type of press (laminating or molding type), 
insulation of heated masses from surrounding structure, 
ventilation of press room, whether or not chilling of 
mold and platen is required and efficiency of traps and 
other accessories. 


Compression molding by electrical heat 


Since electrical heating requires no piping, it is emi- 
nently desirable from the standpoint of convenience in 
installation. Illustrated in Fig. 4 is a controller panel 
and press, equipped with electrically-heated platens 
while in Fig. 3 may be seen a wiring diagram for such an 
installation. The heater elements, which should be 
tightly fitted into their individual openings to ensure 
proper heat conductivity, may be of either the cartridge 
or strip type and the number and capacity of elements 
required vary with the area and mass of the platens. 
While electricity is not used extensively for heating press 
platens, there appears to be a growing interest in this 
method. At least one large plant operates a battery of 
forty-five presses with electrically heated platens and 
Fig. 5 presents a rear view of a press from this particular 
battery, showing the strip heater elements in place in 
upper and lower platens together with the connecting 
leads. According to this user of electricity for heating 
purposes, this method has decided advantages which are 
outlined in the following quotation from the concern: 

“In each platen are installed four electric steel-clad 
heaters, either of 250 or 500 watt size, depending upon 
the press and the temperature required. Asbestos boards 
serve as thermal insulation between the platens and the 
press fittings. Platen temperatures may be kept very 
low; for example, some types of light colored material, 
thermoplastic compositions, etc., require low, carefully 
controlled temperatures. For this purpose several of the 
presses are provided with rheostats. For the phenolic 
resins and darker colors the platens are operated at tem- 
peratures of 200 deg. C to 250 deg. C. Each press is 
equipped with a time clock, switches, terminals and 
provision for testing to avoid improper temperatures. 

‘The advantages of the electrically heated presses are: 
Higher temperatures for darker colored materials short- 
ens the molding cycles for maximum production from 
existing molds; Installation costs are reduced to a mini- 
mum; Swing joints or flexible connections, valves, pip- 
ing, and in some instances, steam pressure regulators are 
avoided; Less expensive platens may be substituted for 
the channeled platens; Hazards at connections of high 
steam pressures are avoided; Cleanliness results from the 
absence of poor piping connections or leaking valves; 
Maintenance costs are reduced as there are no valves or 
piping to replace in the heating system; Less loss of 
time in production results as in the rare instances of re- 
pair but little time is required; The quality of the ma- 
terial cannot be impaired through leakage in the steam 
lines; The compactness of the unit makes it possible to 
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The CARVER 
LABORATORY 
PRESS 
for 


PLASTIC MOLDING 


TESTS 
CONTROL WORK 
RESEARCH 





Provides for testing single cavity molds, 
making samples, development and re- 
search work. 


It is always ready for instant use—a 
self-contained unit—requires no set- 
ting up—just plug into a light socket. 





i alli Um, a 

Waa i) l et , ,) — 7 

: == Weighs only 125 pounds—yet power- 
HD ales mn ful—good for 0 to 20,000 pounds. 


\7 Fitted with electric or steam hot plates 
i for heat up to 400° F. with thermometer 
pockets for checking temperatures. 


Tl WRITE FOR 
a (Mm 
7 AMT CATALOG TODAY 


Hundreds of these presses are being 
used throughout this country and 
abroad for a great variety of plastic 
development, experiments and con- 


trol work. 





FRED $. CARVER 


EST’d 1912 
HYDRAULIC EQUIPMENT 


343 HUDSON ST., NEW YORK 
IN LONDON BAKER-PERKINS, LTD. 
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utilize a limited floor space for a greater number of 
presses; Electrical heating is of particular interest in 
many instances where high pressure is not available. 
This is not an unusual situation as a few presses are fre- 
quently installed for the production of molded parts."’ 
Many factors will, of course, influence the cost of 
operating electrically heated platens, one being the 
k.w.h. rate of the local utility company. The experi- 
ence of another company using a few electrically heated 
presses is summed up as follows: “’...... I do not be- 
lieve we have a mold that costs us over ten cents an hour 
to heat when in continuous operation. The 6 cavity 
mold for the...... base uses approximately 6.3 k.w. 
per hour and an average cost per k.w.h. is 1'/: cents."’ 


Compression molding by gas heat 


The third and least extensively used method of heating 
platens and molds is by gas, generally found in small 
plants and but few of those, although successful opera- 
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tion and low operating costs are claimed by some of the 
concerns using this method. The essential equipment of 
this system consists of compressor, respirator and 
burner. The burner, usually of the ribbon type, is 
mounted directly under the mold mounting platen where 
the flame will come into direct contact with the platen; 
the compressor maintains the proper pressure, and the 
respirator mixes the proper amount of air desired for 
combustion. A temperature control may be installed in 
the gas delivery line, and because of the compactness of 
the equipment, very little space is required for installa- 
tion. The initial cost of the system is low and due to 
the relative simplicity of piping, the installation costs 
are also low. This type of heating does not permit alter- 
nate heating and chilling of the mold, however. 

It is rather difficult to compare costs for these three 
heating methods but it is safe to say that gas costs 
roughly twice as much as steam while electrical heating 
runs several times the cost of steam unless a particularly 
favorable rate per k.w-h. is available. In spite of this, 
oftentimes the convenience of electricity and gas offsets 
the additional cost, particularly in small installations 


Heating for injection molding 


Molds used in the new injection molding machines are 
not heated, nor are the mold mounting plates. The lat- 
ter, and usually the molds as well, are channeled for con- 
tinuous circulation of cold water, in order that the in- 
jected thermoplastic material will ‘“‘set’’ or harden 
quickly. Fig. 6 shows an injection machine with mold 
mounting plates, heating cylinder and thermometer 
The cylinder is heated by an electric clement, although 
in one press available the heating medium is circulating 
hot oil, the oil being heated by an electric element. 
Automatic adjustable temperature controls maintain a 
fairly accurate temperature in the heating cylinder. 
The thermoplastic material is softened to a viscous mass 
in the nozzle end of the heating cylinder and a ram 
driven at high pressure forces the proper amount of mold- 
ing material through a small orifice in the nozzle into 
the gate and runners of the cool mold, and then into the 
cavities. As the thermoplastic materials are poor con- 
ductors of heat, there is a slight lag in the “‘setting’’ or 
hardening of the material when it contacts the cool sur- 
faces of the mold. This lag is sufficient to permit the 
material to completely fill the cavities before it ‘‘sets’’ 
or hardens. 

It will readily be seen, therefore, from these brief de- 
scriptions, that an unlimited and continuous supply of 
controllable heat is of paramount importance in all hot 
molding operations, whether thermosetting or thermo- 
plastic materials are used. And this is equally important 
whether compression molding or injection molding is 
being done. 

The methods of securing this inexhaustible supply of 
controlled heat will vary greatly under specific condi- 
tions and each operator of a molding plant must weigh 
circumstances and obtain accurate comparative costs be- 
fore determining the most practical and logical installa- 
tion to employ. 



















MODERNIZED TO THE MINUTE 






BAKER PERKINS MIXERS FOR THE PLASTIC INDUSTRIES 


The most complete line of mixers ever developed . . . 
Mixers for every kind of laboratory, pilot plant or 
production service ... Mixing, Kneading, Pulping and 
Shredding, Dissolving, Dispersing . .. No matter what 
your problemyor what your production . . . No matter 
what your Plastic Product ... you can secure com- 
plete satisfaction through the use of Baker Perkins 


equipment. 


In a B-P machine you get correct engineering design 


and construction—if necessary, specifically for your 


Below: Size 6, 2% gal. working capacity. Small 
shredder for laboratory service. 


Right: Size 11%, 10 gal. working capacity. For Pilot 
plant or small production service. 


Right: Size 18, 300 gal. 
working capacity. Built 
in all sizes for large 
production service. 


own particular product—machines that operate with 
highest efficiency, remarkably low upkeep, and give 


you a lifetime of satisfactory service. 


Consult with us on any mixing problem, no matter 


how difficult. We can help you. 





BAKER PERKINS CO., INC. 


WERNER & PFLEIDERER DIVISION 


General Offices and Factory, Saginaw, Mich. (yp) 
Sales Offices: =o 


New York Chicago Saginaw San Francisco 
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MOLDING PLANT EQUIPMENT 


(Continued from page 213) piping to the press usually 
has a section of the proper length that can be removed, 
where the reducer will fit with no pipe cutting. 

Hydraulic pressure is generally used for applying pres- 
sure to molds and to operate efficiently there should be at 
least two hydraulic lines: a low pressure of 250 to 500 
Ibs. per square inch for the heavy work of moving the 
press up and down, making it possible to lightly close 
the press and thoroughly heat and soften the material; 
and a high pressure of 2000 to 3000 Ibs. per square inch for 
the final closing of the mold. Each hydraulic line con- 
sists of pump and accumulator with proper operating or 
control valves. 

The hydraulic pump forces liquid into the accumulator 
cylinders, bringing about a definite pressure which is 
distributed to the presses and controlled by various types 
of operating valves. Both high and low pressure ac- 
cumulators are served by their own individual pumps 
and in practically all instances, these pumps are of the 
reciprocating type, either electric or steam driven, with 
capacities for any pressure from 200 lbs. to 6000 lbs. and 
power consumption from 3 H.P. to 600 H.P. The 
pumps may be horizontal, or where space is a factor, a 
vertical pump is available. Hand pumps are sometimes 
used in connection with hand molding presses for small 
quantity production. Whatever type of pump is used, 


some molders believe it essential to have two of each. 
Then if it becomes necessary to repair one pump, the 
other starts operating at once with no loss of time. 

The accumulator is simply a pressure storage vessel 
provided with suitable ram or piston and so loaded or 
weighted as to provide hydraulic pressure equivalent to 
the working pressure desired at the molding presses. 
The accumulator system is employed where several 
presses afe to be served and in most instances, two are 
used, one to supply low pressure during the initial part 
of the press stroke and the other to admit high pressure 
into the press cylinder to give the final squeeze. There 
are two main types of accumulators used in connection 
with hydraulic systems to control pressure when too 
many demands are made upon it. The gravity type is 
more common and will perhaps be found in the great 
majority of plastic molding plants. This accumulator 
consists either of a vertical ram loaded with heavy cast 
iron weights, or a ballast tank loaded with scrap mate- 
rial. Since this type of accumulator is extremely heavy, 
it is sometimes relegated to the basement and usually 
placed in a pit to provide head room above it. Some- 
times it is located conveniently out-of-doors. 

The second type, the air-loaded or hydro-pneumatic 
accumulator, while comparatively new in this country, 
has been in use in Europe for a great many years. In 
this accumulator the ram is acted upon by air pressure 
contained in a supplementary air vessel whose pressure is 


Left—flexible metal hose for conveying steam and hot water, alternately, to dies or platens on 
molding press. (Photo courtesy The American Brass Co.). Center—Swivel joint by Barco Mfg. Co 


Right—Mold pyrometer for rapidly and accurately measuring internal temperature of molds. May 
be used upon stationary surfaces of almost any contour. (Photo courtesy Cambridge Instrument Co.) 
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IT’S CENTRALIZED 


The Aldrich Hydraulic System for Plastic Molding is a centralized hydraulic power plant 


which offers the lowest operating and capital costs. 


Consisting of high and low pressure Aldrich electric pumps equipped with patented out- 
put control devices, accumulators, fluid supply tanks, etc., it centralizes at one point in 
the plant, flexible hydraulic power to meet any variable demands and permits intelligent 


expansion as growth ensues. 


Aldrich offers the Plastic Molding industries the benefit of its many years of specializing 
in the design and construction of High Pressure pumps and hydraulic specialties for the 


industrial field. 


If you want to modernize your present Hydraulic equipment or contemplate a new plant, 


write to— 





PUMP COMPANY 


ALLENTOWN, PENNSYLVANIA 
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Ultra-rapid thermo-couple pyrometer with self- 
aligning tip as used for checking die and mold 
temperatures at the Chicago Molded Products 
Corp. (Photo courtesy Illinois Testing Laboraties) 


usually comparatively low in ratio to the hydraulic 
pressure desired. This is accomplished by means of dif- 
ferential areas between the piston, against which the air 
acts, and the area of the ram which acts on the hydraulic 
system. By using air as a ballast, there is a practical 
elimination of shocks sometimes encountered with the 
gravity type of accumulator. The hydro-pneumatic ac- 
cumulator may be located on upper floors of buildings 
without risk. 

A reservoir for water storage is essential in a hydraulic 
system and it is also well to include a strainer for the 
purpose of removing small particles of foreign matter 
which may cause serious trouble by accumulating on 
valve seats or in cylinder packing. The discharge pipe 
enters one side of the reservoir at the top and dirt settles 
to the bottom. Water drawn from the reservoir to the 
pump must pass through a double fine wire cloth screen. 
There is so much water in the reservoir that drawing off 
does not cause any agitation and the solid particles re- 
main on the bottom. 

Closed hydraulic systems replace from 20 percent to 
100 percent of the water with special oil. The oil seals 
incipient leaks, lubricates packings and eases the wear 
and tear on operating valves. 
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Experiments conducted at Chicago Molded 
Products Corp. indicate deficiencies of under 
cured (two pieces at top) and overcured (two 
pieces at bottom) plastic material. (Photo 
courtesy Illinois Testing Laboratories) 


There is a wide variety of operating valves and the 
selection of the proper type is dependent entirely upon the 
service required and methods of operation in the molding 
plant. Older types were for the most part multiple 
spindle valves for controlling the admission of pressure 
and for permitting the press to exhaust when desired. 
Operating valves of a later type are built for either a sin- 
gle high pressure system or for the dual high and low 
pressure system:. A dual pressure valve, of the four-way 
type, and suitable for a double-acting semi-automatic 
press, has proved popular in the industry and eliminates 
the many uncertainties of the valve requiring the manipu- 
lation of several different screw type stems. Another 
recent development in the control of plastic molding 
presses is the automatic valve. This is normally used in 
connection with an automatic timing device, working 
through an electric solenoid. These automatic timing 
devices can be so adjusted as to cause the press to make 
a complete automatic cycle; that is, closing the press, 
applying high pressure, allowing a suitable time dwell to 
permit the proper molding period, and finally releasing 
the pressure and opening the press, ready for a succeed- 
ing cycle. 

There must be a hydraulic pressure gage or steam gage 
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FEATURES 


Adjustable stroke hydraulic 
push-pull ejector. Ejection at 
any point of platen stroke or 
head position. No cramping 
or binding of ejecting pins. 
Reseating is positive. Either 
top or bottom ejectors, or both, 
can be furnished. Substantial 
base. Side frames have 
stops to prevent over-strok- 
ing main rams. Complete 
specifications on request. 


SOUTHWARK PRESSES 






An Improved 


TILTING HEAD 
MOLDING PRESS 











Developed to provide rigid, compact, highly productive 
presses with large platen areas and of any required press 
tonnage, this improved Baldwin-Southwark-Burroughs Tilt- 
ing Head Molding Press marks a decided step forward 
in the art of molding thermo-plastic materials. The head 
is balanced, hydraulically actuated backward and forward 
in a horizontal plane, and rotated through an arc of 90°. 
Controls are simple, positive, adjustable. Head construc- 
tion is rugged, doing away with deflection and insuring 
correctly pressed pieces, without excessive flash, from 
center cavities even when large molds are used. Many 
features of design and operating advantages of this new 
press should interest you .. . let us tell you about them. 


BALDWIN-SOUTHWARK CORP. 


Southwark Division, Philadelphia 
Pacific Coast Representative: THE PELTON WATER WHEEL CO., San Francisco 








on each press. These are of a standard type and usually 
have graduated dials so that the gage will indicate not 
only the hydraulic pressure per square inch on the press 
ram, but also the total tons pressure exercised by the press 
on the dies. Ordinarily these gages are used only for 
occasional checking of pressure and are shut off by means 
of a small choker valve during long runs of the press in 
order to avoid injury to the gage mechanism which is of a 
rather delicate nature. In addition to the gages at each 
press, there should be a master steam gage to control the 
main line steam pressure. 

The pipe lines connecting each press with steam, hy- 
draulic, water, air or drain are of utmost importance and 
must be of a size and construction to do the job required 
of them. For instance, steam piping must be large 
enough to provide the same steam pressure to each press 
and as far as possible should be carried in straight lines 
to ensure a steady flow of uniform heat. They should be 
adequately covered to guard against loss of heat on its 
way through the plant. The size of hydraulic piping de- 
pends to some extent upon the distance of the accumulator 
system from the presses. It is considered good practice 
by most molders to adopt a color code for the pipe lines 
so that cach may be easily distinguished. 

Flexible metal tubing through which steam is con- 
veyed from the main steam pipe line to the dies and plat- 
ens of the press, together with appropriate flexible joints 


Upper left—Efficient pyrometer with offset handle 
for flat surfaces. © courtesy Pyrometer Instru- 
mentCo.) Right—Portable pyrometer lance for check- 
ing mold temperatures. Made by Russell Electric Co. 





242 MODERN PLASTICS 


must be installed on each press. These must be of proper 
construction to withstand constant flexing as the press 
opens and closes. 


Auxiliary pipe lines 


In addition to the hydraulic and steam lines, water 
lines, usually connected with the town water supply, are 
piped to each press for cooling and chilling molds. Al- 
though present day thermosetting materials are so de- 
veloped that they need cooling only for an excessively fine 
surface or to maintain dimensions, it is generally con- 
sidered practical to have water available for the purpose. 
Injection molding of thermoplastics requires this method 
of chilling. 

There must be a complete system of air pressure 
throughout the shop. An air compressor and tank are 
used to supply air at each point where quick cleaning is 
necessary—at the presses, where a cold blast of air serves 
to remove flash and bits of material from the mold; in 
the finishing room, to blow dust from pieces before they 
are polished; in the preforming room, etc. Usually a 
flexible hose equipped with a nozzle valve is placed con- 
veniently for the operator to handle. Traps and strain- 
efs used in connection with the air pressure system to re- 
move moisture and oil must be cleaned frequently. 

An adequate dust collection system is also imperative 
in each molding shop. Exhaust hoods are located at 


Lower left—Hard maple polishing barrel with direct 
motor chain drive. (Photo courtesy Rudolph R. Siebert.) 
Right—Metal shell, hard maple lined tumbler. (Photo 
courtesy Lupomatic Tumbling Machine Co. Inc.) 
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The Birdsboro line of Accu- 
mulators includes the Ballast 


Bakelite 
Weight type as well as the Multiple Fagen 
Hydro Pneumatic as illustrated. sheet c¥ A 50” x 110” 


tons capa 
platen area. 





For that New Hydraulic Press 
turn to BIRDSBORO! 


Put your problem squarely up to the men who have designed and 
built some of the nation’s biggest hydraulic units. 


They know hydraulics—and for more than 20 years they have been 
applying that ‘knowledge to successfully solve new and difficult prob- 
lems in your industry. 


From drawing board straight through to finished job, Birdsboro 
hydraulic engineers closely supervise the construction of your press. 
The entire process of manufacture takes place under their own roof. 
That, too, helps to account for Birdsboro’s long established reputation 
for quality and performance. 


Let the name Birdsboro be your guide in choosing a new press, large 
or small—laminating, sheet, molding, arbor, hobbing or extrusion 
type, as well as hydraulic pumps, accumulators, operating and con- 





Semi-Automatic Molding Press trol valves. Consult Birdsboro engineers before you invest. 
for multiple or single die mold- 
oo Pg yd ge thee Boe SHEET PRESSES »« ACCUMULATORS « MOLDING PRESSES 


ties to meet your requirements. 


IRDSBOR¢ 


TEEL FOUNDRY AND MACHINE COMPANY 
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Upper left—tlectric oven for preheating sheets of plastic material. (Photo courtesy Harold E. Trent 
Co.) Lower left—Scale with dial that can be read at 40 feet. (Photo courtesy Exact Weight Scale 
Co.). At right—Completely assembled dust collector cut away to show clear air partition grids 
sealing dust from clear air side and arrangement of screens in the casing. (Photo courtesy Pangborn Corp.) 


each point where an appreciable amount of dust is al- 
ways evident and a piping system connects these hoods to 
the dust collecting equipment. The source of suction or 
exhauster provides proper distribution of air flow from 
the various hoods, with a conveying velocity sufficiently 
high to carry the entrained dust, without settlement, to 
a huge vat located outside the shop where it is filtered 
and blown outside. Piping for the dust collecting system 
should be installed in as direct a line as possible with 
minimum changes in direction and elevation. 
Molding presses on which light colored compounds 
are being molded, must be shrouded with fabric or other- 
wise enclosed to prevent powders of another color or dirt 
from a nearby press from contaminating the load. Even 
the tinest speck of dark material will ruin a light colored 
molding beyond redemption. Once molded, the speck 
cannot be removed. In some of the more modern plants, 
presses are enclosed in individual rooms with glass par- 
titions. Each room is equipped with two screened 
blowers which suck fresh air into the room at a point 
near the floor and exhaust hot air near the ceiling. 


Accessory equipment in the molding room 


Pyrometers are generally considered indispensable for 
checking mold cavity temperatures to conform with the 
temperature requirements of the material being used, for 
time and temperature are two governing factors in the 
production of satisfactory molded pieces. When the 
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temperature of the press is too high, an eggshell, dogskin 
or orange peel finish results. Too high a temperature 
also causes fading and discoloration. When the tem- 
perature of the press is too low, the mold does not fill 
out properly causing a defective product which means a 
high percentage of waste. Too low a temperature also 
causes blistering and sometimes other defects which are 
not immediately apparent. These pieces may seem to be 
perfect when first molded but after being exposed to air 
or use for a few weeks become warped and cracked and 
oftentimes shrinkage occurs. Am umeven temperature 
between the top and bottom platens also causes warpage 
and shrinkage of finished products. 

It is a custom of molders to establish a temperature- 
time relation that produces the highest quality of prod- 
uct and the fewest rejects and then maintain this tem- 
perature by constant checking with a pyrometer. Ordi- 
narily such pyrometers consist of a sensitive, thin, flat strip 
thermocouple element connected to an indicator read- 
ing in degrees F. The contact couple is mounted in, and 
protected by a short insulating tube. This is hinged to a 
metal handle and is adjustable through a wide angle to 
permit its use in almost any position. When in use, the 
contact element is held against the heated surface with 
one hand while the indicator is held in the other hand. 
Connecting leads are protected against damage from ac- 
cidental contact with heated parts of the molds and 
equipment by a flexible armored cable in which they are 

















Metal Tubing 
that ts 
really seamless 


T’S just as easy and cheaper in the long run to 
I equip your presses with Flexible Metal Tubing 
that is SEAMLESS; actually manufactured from 
Seamless tubes. 

American Seamless Flexible Metal Tubing is 
fabricated from true bronze, monel and other metal 


tubes that insure in the finished product leakproof 


connectors that will give long, uninterrupted ser- 
vice in heating and cooling dies or platens. 

The terrific temperature changes, when steam 
and cold water are alternately passed through flex- 










American Seamless is simply in- American Seamless is also avail 
stalled on plastics molding presses 
and is thorouehly dependable for a 


long life without benefit of attention position. Send for free booklet 


able with a patented support to 


hold the tubing in 





ible metal tubing, call for the strongest, corrosion- 
resistant, long-life type of connector that can be 
found. American Seamless Flexible Metal Tubing 
is manufactured to fulfill these requisites. 

American Seamless is available with both welded 
and “heat-proof-detachable” fittings. The latter type 
can be attached and detached in your own shop. 

Information covering American Seamless Flex- 
ible Metal Tubing and fittings is contained in a 
16-page booklet (Bulletin SS-3) which 

Anato 


will be sent free on request. 


THE AMERICAN BRASS COMPANY 


Vote Puanch 


RBURY, CONNECTICUT 
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encased. Readings are practically instantaneous and less 
than one-half square inch of contacting surface is neces- 
sary with some types: These pyrometers are available 
in a variety of sizes and shapes and readings can be taken, 
not only at the press, but wherever temperature checks 
are required. 

Clocks—mechanical or electrical or a combination of 
both—must be allotted each press unit. These should be 
capable of operating on 30 second periods up to ten min- 
ute periods so that when a workman fills the mold and 
closes the press, he will have an accurate indicator to tell 
him when sufficient time has elapsed to open the press. 
Usually there is also a master electric clock in the main 
molding room placed so that it can be seen from each 
press and referred to when longer cures are necessary. 

Counters should appear on each unit. These enable the 
man at the press to estimate at any time during the day 
whether or not he is keeping up with his production 
schedule. At the end of his shift, his production is de- 
livered to the inspector with a card indicating the number 
of pieces he has finished as registered on the counter. 
The inspector checks this amount with the pieces re- 
ceived and if there is any discrepancy a search is instituted 
at once for the missing parts, obviating the possibility 
of their turning up unexpectedly the next morning to 
confuse the daily records. 

Preheating equipment must be available at presses where 
molding material-is to be heated before being placed in 
the mold. For this purpose the simplest type of oven or 
steam table may be used, but in either instance, the heat 
must be controlled to prevent the material from plasti- 
cizing or becoming doughy. Preheated material is much 
softer and will flow easier, making it possible to operate 
the press faster, for less time is required to close it. This 
is a distinct advantage particularly when inserts of any 
sort are to be molded in. 

Loading boards facilitate filling multiple cavity molds 
and help speed up the molding cycle. Preform loaders 
are constructed from cither wood or metal, with the 
same number of cavities as are in the mold. These are 


14 in. geared head toolroom lathe. 
(Photo courtesy Reed-Prentice Corp.) 
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easily filled with a handful of preforms and the loader 
spaced above the die cavities. When the sliding bottom 
of the loader is removed, the preforms drop into the re- 
spective cavities in the mold. Powder loaders are simi- 
lar in construction except that the cavities are larger to 
accommodate the greater bulk of the loose material. An 
adjustable type of powder loader is made for changing 
weights by providing telescoping tubes. Loaders must 
be made especially for each individual mold—usually 
constructed by the individual shops—for every molded 
piece has its own little quirks and peculiarities. 

Unscrewing devices are required for removing caps or 
small threaded pieces from the mold in as little time as 
possible. A chuck driven by an electric drill is satis- 
factory for this purpose. A chain attached to the motor 
housing is passed over an overhead pulley and a weight 
on the other end pulls the chuck up out of the way when 
not in use. 

Arbor presses ate absolutely necessary wherever hand 
molds are being operated and should be located in close 
proximity to the press. These are used for separating 
the parts of the mold to remove the molded piece. Hand 
operated arbor presses are suitable for this work. 

Tote boxes for carrying molding material or finished 
pieces from one place to another are essential in every 
molding plant. These should be of a size and construc- 
tion to be easily handled even when filled. Some are 
made of metal and some of wood or other material. 
Folding wooden tote boxes are preferred by many mold- 
ers because they can be piled neatly and take up but little 
space when not in use. 

Wooden benches placed at right angles to each press pro- 
vide convenient working space for the operator. These 
must be built to accommodate all the accessories needed 
by the pressman in his work. There should be ample 
room for molding material, inserts and loading boards, as 
well as for miscellaneous tools. These tools usually 
consist of brass scrapers, plyers, tweezers, small pieces 
of drill rod, etc., which are used to remove scrap or ma- 
terial that has broken off in the mold, and hammers to 
tap inserts into place. A shelf built under the bench 
supports a tote box to receive the pieces as they come 
from the mold. 

Hand trucks, or in some plants, conveyor belts, are used 
to relay molded pieces to the finishing department. 
These hand trucks are also used for moving about molds 
and often overhead cranes are installed to lift molds in 
and out of the press. 

Gloves ate essential for handling molds or working at 
the press, to prevent hands and fingers from being burned. 
These may be canvas or leather, or simply leather hand 
flaps which are sometimes preferred because they save 
the time necessary for putting on and removing gloves. 

In addition to standard equipment in the molding 
room, each plant accumulates a miscellaneous assort- 
ment of machines and gadgets built to accomplish spe- 
cific oferations. Some of these are used for only one 
job, but are seldom discarded since there may be a possi- 
bility of using them on some future occasion. 

(Continued on page 248) 























PReCUORess 


IN ACCURACY, SIMPLICITY, SPEED 





These presses are merely 
a few of the types we regu- 
larly manufacture. 


We manufacture Semi-Auto- 
matic Molding Presses with 
spring pullbacks or hydraulic 
pulibacks. 

- 
We manufacture steam plat- 
ens in any size. 

* 





Our improved hydraulic 


750-ton HydroLectric 3-opening Precision operating valves and two- The newest R. D. Wood type 


Steam Platen Press, capable of instant R Angle Molding Press. Both mov- 
pressure regulations between 300 and pressure valves are made in ing platens are guided with ex- 
2000 Ib. per sq. in. on its steam platen . F treme accuracy, and all ram 
area. > gpa. Soe which are read di- all sizes for any required packings are easily accessible. 

This press is equipped with rams 


rectly from the dial, can be maintained ressure. 
indefinitely without attention by the P made of close-grained chrome- 
operator. e nickel iron, chromium-plated 


An experienced engineering 
staff will be glad to work out 
your problem. 


A 660-ton Two-Opening Steam 
Piaten Press working at a hy- 
draulic pressure of 2500 Ib. per 
sq. in. Platen area is 50” x 50°’, 
with a 15” stroke on the 26" ram. 
Under full pressure, the plates 
remain parallel within .003”. 








One of a series of Hydrolectric 
Presses, especially developed by 
R. D. Wood Co. for combined 
matrix-forming and vulcanizing 
in the rubber printing-plate indus- 
try. Its moving platen guides are 
adjustable in boh directions. 
Deflection and plate-paralielism 
are held within .002”. Pilates may 
be heated by steam cr electricity. 


a. 2. WOOD CO 


400 CHESTNUT STREET, PHILADELPHIA, PA. 
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Vertical aig ant die sinking machine in use on 
die blocks. (Photo courtesy Reed-Prentice Corp.) 


(Continued from page 246) 
Finishing equipment 


Molded pieces as they come from the press have a fin 
or over-flow which must be removed. For this opera- 
tion, small pieces are usually placed in tumbling barrels 
constructed of wire mesh and as the barrel revolves the 
pieces scrape against each other until the fins are broken 
off and drop through the screen. After the fins have 
been removed, the pieces are transferred to another 
tumbling barrel and allowed to roll together with a 
quantity of pégs, which have been treated with a polish- 
ing compound, to give them a high luster. The time 
requited for this operation depends upon the condition 
of the molded piece as it comes from the press and the 
ultimate finish desired. 

Large molded pieces and irregularly shaped parts re- 
quire different methods of finishing and this work is 
generally performed by workers seated at benches. 
These operations may consist of hand filing with various 
sized files or small bench lathes, or the fins may be re- 
moved by vertical belt or horizontal belt sanders, or disk 
sanders depending upon the shape of the piece. A punch 
press or small drilling press must be available for reaming 
or removing flash from holes or slots to be opened. 

After the flash or fin has been removed, it is often neces- 
sary to polish the surface of the piece and buffing wheels 
of muslin or similar soft material should be provided for 
this purpose. The use of two buffing wheels gives the 
best results, one treated with a polishing compound for 
the preliminary whirl and the other used dry to heighten 
the luster of the molded piece. Proper dust collecting 
facilities are, of course, required on all dust producing 
finishing operations such as sanding, polishing, etc. 
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Inspection equipment 


The inspection department must be equipped with a 
complete set of precision instruments, such as microme- 
ters and calipers for accurate gaging of parts to be as- 
sembled with others into a finished object. Occasionally 
block gages are prepared to check special items and the 
average molding shop accumulates quite a collection 
which must be marked and stored for easy availability. 

Novelty items and complete parts require less minute 
inspection and may consist of casual examination of 
several pieces at a time. Small pieces such as bottle or 
tube caps afe sometimes inspected on moving belts. 
The pieces are poured into a hopper from which they are 
ejected onto the moving belt which passes along in front 
of inspectors who pick out questionable pieces or rejects. 
Work tables and benches of proper shape and size to be 
comfortable must be provided for workers engaged in 
inspecting the various articles. 


Packing equipment 


Where small parts are produced in great volume, an 
accurate counting scale should be included in packing 
room equipment. Such a scale determines the number 
of parts by weight and saves considerable time that 
might otherwise be devoted to hand counting. Aside 
from this, the packing room of a molding shop is similar 
to any other shipping department, with sufficient bench 
space for efficient packing, a miscellaneous line of car- 
tons and packing cases, sealing machines for tape or 
stitching machines for making up cartons. 


Tool shop equipment 


Each molding shop should have facilities for repairing 
molds or machinery and the minimum requirements for 
such a shop would be several bench lathes, an ordinary 
lathe with about a 14 in. swing, vertical milling ma- 
chines, surface grinders, tool grinders, hack saws, wax 
cabinets, and an assortment of punches and drills, large 
and small. Molders who make their own dies must 
maintain a complete drafting room and machine shop 
manned by experts in the art of mold making. Planers, 
shapers, hobbing presses and duplicators are required in 
addition to lathes, drills and the usual equipment. 

In addition to all this equipment and perhaps more 
that may have been overlooked, each molding shop must 
give thought and consideration to the comfort and well 
being of its workmen. Lighting is particularly impor- 
tant all over the shop with special emphasis in the in- 
spection department and the molding room. Some shops 
concentrate on intensive overhead lighting, while others 
install individual drop lights which can be adjusted to 
suit the requirements of each worker. The temperature 
of the molding room should be controlled as far as possi- 
ble for comfortable working conditions and adequate 
ventilation provided in every section of the shop. Air 
conditioning has appeared in but few molding plants at 
the present time, but there is no doubt that in due time 
all molding plants will be so equipped. 




















COMPLETELY 
AUTOMATIC 
MOLDING 


is here 





The completely automatic molding machine 
is ready for your inspection. It has been 
used in commercial production for more than 
a year and one-half. Has molded thovu- 
sands of parts, of various sizes and forms. 
Has conclusively demonstrated that auto- 
matic methods can be successfully applied 
and automatic production economies can 
be brought to the molding of thermo-set- 
ting resinoids. 


It is a fully protected, fool-proof machine, 
requiring no operating attention, that may 
safely be kept in continuous production 
24 hours a day and 7 days a week. 


This machine will be publicly shown for the 
first time at the Chemical Industries Exhibi- 
tion, Grand Central Palace, New York City, 
the week of December 6th to IIth. Prior to 
that time it may be seen in operation at our 
plant in Philadelphia. Illustrated, descriptive 
folder, with specifications and other details, 
is now ready for distribution, and we invite 
you to send for a copy. 





Illustrated at right: 
STOKES NO. 200 COMPLETELY AUTOMATIC 
PLASTICS MOLDING MACHINE 


F. J. STOKES MACHINE COMPANY 
5934 Tabor Road Olney P. O. Philadelphia, Pa. 
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AIR BALLASTED ACCUMULATOR 
ESPECIALLY SUITED FOR 
PLASTIC MOULDING 

SLAB-SIDE MULTIPLE OPENING HOT PLATE PRESS 
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4-COLUMN TYPE 
SEMI-AUTOMATIC PRESS 











MODEL 4695 
FULLY SELF-CONTAINED SEMI-AUTOMATIC PRESS 
Built in several sizes 
WITH TIME CYCLE CONTROL 
LATEST DESIGN—CABINET TYPE 


DIE SINKING PRESS & DUAL PRESSURE PUMP 


225 N. MORGAN ST., CHICAGO, ILL., U. S.A. 





INJECTION MOLDING MACHINES 


(Continued from page 211) ated machines wherever pos- 
sible. In cases where inserts come into the picture 
we recommend cycle control to regulate as far as possible 
a uniform production and partially eliminate the human 
clement from the operation. 

As has been pointed out in previous articles on this 
subject, the use of injection molding machines abroad 
has been confined to the molding of small castings such 
as buttons, small combs, belt buckles, costume jewelry 
and cosmetic containers, and the production has not 
necessitated construction of heavy duty machines. 

With the advent of injection molding equipment in 
this country, the demand for castings made by the in- 
jection method has been incveasing at an abnorraal rate, 
and this demand has been for larger and larger castings 
whose ultimate uses were for industrial applications. 
This demand has introduced a great many problems 
which had to be met by both material manufacturers 
and the builders of injection molding machines. 

The only machines available at first were those of 
small capacity, lightly constructed and not adaptable 
to the unusual demands made of them. Yet, in spite of 





these facts, the industry has grown from approximately 75 
machines in use at the close of 1935 to approximately 
275 up to July 1, 1937. When we consider that the an- 
nual average consumption per machine may be conserva- 
tively estimated at 15,000 pounds of material, or a total 
of 4,125,000 pounds, we can readily appreciate that this 
comparatively new industry has played an important 
part in the industrial reconstruction program of the 
country during the past two years. 

Naturally many difficulties have been encountered in 
keeping machines in continuous operation over long 
periods of time, as has been necessitated by the ever in- 
creasing demands for injection molded castings. 

In addition to the purely mechanical problems en- 
countered, certain material problems have presented 
themselves. Changes in the properties of materials, such 
as plasticity, heat stability, flowing characteristics, etc., 
have been necessary to meet the particular requirements 
of many castings. It is self evident that a material 
which can be successfully used for the production of a 
small, simple casting in a small capacity mold, may not 
be satisfactory for the production of larger castings of 
irregular and more complicated design. 

The proper construction of dies has also introduced 


3. Mechanically driven injection molding machine, fully automatic. (Photo courtesy Index Machinery Corp.) 4. Key 
tips, molded nine at a time, showing flow gates attached, and novelty jewelry (5) injection molded. (Photos courtesy Cellu- 
loid Corp.) 6. Collection of injection molded industrial parts. (Photo courtesy Hoosier Lamp & Stamping Corp.) 
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problems feculiar to injection molding. In conventional 
compression molding the construction of a multi- 
ple cavity die presented no more problems than a single 
cavity die, except the proper: alignment of inserts and 
arrangement for proper heating and cooling of the dies. 
The charge of material placed in each cavity was the 
same whether the mold had one cavity or a hundred, and 
the behavior of the material in each cavity was the same. 
However, in an injection mold an increase in the number 
of cavities has introduced the problem of proper sprues. 

In injection molding the entire charge for the mold is 
concentrated in one place and is forced through a small 
orifice in the nozzle, through the sprue to the interior 
of the mold, where it then flows through the gates to the 
casting cavities. Because of this, amy increase in the 
number of cavities has introduced the problem of proper 
gating and arrangement of cavities to ensure filling. In 
single cavity molds, where relatively large and compli- 
cated castings are involved, proper gating has been a de- 
ciding influence in the successful operation of the mold. 

With increased capacity of the molds the prob- 
lem of proper plasticization of the material has become 
of major importance, since the success or failure of a 
machine is dependent almost entirely upon its ability to 
supply the right amount of material, uniformly heated, 
to produce the desired plasticity, at a rate sufficient to 
make the operation of the machine commercially satis- 
factory. Naturally, this must be done without any 
harmful effect on the materials used. 

The injection machine, to be successful, must be able 
to inject this mass of material into the mold in the 
shortest possible time to prevent setting of the material 
in one part of the mold before the mold is entirely filled. 
Unless this is accomplished, the castings will have 
rough surfaces, internal stresses, etc., which will ma- 
terially affect the strength and cause other defects, re- 
sulting in inferior castings. 

As the sizes of castings increase these problems become 
more complicated. The mere fact that a casting contain- 
ing a few ounces of material with a projected area of a 
few square inches can be successfully produced by injec- 
tion molding is no criterion that a casting containing 
many ounces of material and a projected area of many 
square inches can be produced successfully from the same 
material in similar machines of increased capacity. 

It is highly probable that, with the increase in the size 
of castings, materially beyond those now being produced, 
it will be necessary to construct special equipment to 
meet the particular problems involved in the molding of 
these castings. It will require cooperative work be- 
tween the material manufacturer, the designer of injec- 
tion molding equipment and the molders. 

Injection molding is a new art in the plastics industry 
and, in spite of the short time it has been in existence, 
has obtained surprisingly successful results. Material 
manufacturers have greatly improved the injection char- 
acteristics of their materials. The manufacturers of in- 
jection molding equipment have also made many im- 
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MODERN 
SEMI-AUTOMATIC 
SIDE PLATE TYPE 
MOLDING PRESS 


This new design has no tension rod nuts to 
loosen up. The side plates give the rigidity 
of a solid housing. 

Four adjustable angular gibs afford machine 
tool accuracy in guiding. 

With pullbacks arranged at the bottom, 
both sides of press are open making molds 
readily accessible. 

Furnished with knockouts top and bottom if 
desired. 


Write us for further particulars. 





LAKE ERIE ENGINEERING CORP. 


BOX 68B, KENMORE STA. 
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provements; i. ¢., machines have been strengthened to 
meet the exacting production demands, and there has 
been a gradual increase in the capacity of the machines. 

Step by step the industry moved forward during the 
short span of a few years; hand in hand. material manu- 
facturers, molders and equipment manufacturers have 
cooperatively worked in a manner that reflects credit to 
all who are engaged in the industry; all tried to solve 
the problems involved in the production of some part, 
and used the experience so gained to meet or anticipate 
the needs for the job ahead. 

From the first small hand operated machine with its 
'/, ounce capacity we have moved forward by rapid 
strides until we are today able to secure standard ma- 
chines with a capacity of 6 ounce castings per injection, 
and an hourly capacity of upward of 50 pounds of in- 
jected castings. 

Two types of injection molding machines are now in 
use, the mechanical and the hydraulic. It is a safe pre- 
diction, however, to say that in the future a combination 
mechanical and hydraulic machine will also appear. 
Both types of machines have their advantages, either in 
performance for a certain type of work, or in the minds 
of the molders whose preference may depend upon their 
factory set up and their experience with either mechani- 
cal or hydraulic equipment. 

The mechanical type of injection molding machine is 
simple in its operations. Two electrical motors furnish 
the motive power direct to the mechanism of the ma- 
chines, operating both the injection pump units and the 
mold closing slide. A high torque motor is used on the 
injection pump unit and the power is transmitted to the 
injection piston through a spring housing, which 
method ensures uniform pressure and cushions the drive 
between the gear train and the plastic material, thereby 
giving an accelerated flow to the material at the instant 
when the combination of speed and power is so essential. 
The mold slide is operated by a three phase reversing 
motor and toggles, and a magnetic brake locks the slide 
on center in the closed position when the toggles are on 
center. Two electric time clocks control the cycles, and 


the machine may be operated automatically, semi- 
automatically or manually. 

In Fig. 3 is shown a modern mechanical injection mold- 
ing machine whose capacity is 1'/, ounces per injection 
and 15 pounds of castings per hour. In Figs. 4, 5 and 6 
are shown the kind of work for which these machines are 
well adapted. 

The hydraulic type of injection molding machines vary 
in accordance with the views of the designers regarding 
dimensional proportions and rigidity required for vari- 
ous pressures placed upon the machines. However, in 
principle of hydraulic application they differ but little. 
Figs. 7 and 8 show two types of hydraulic machines 
which in their turn were brought on the market to meet 
the demands of the molders. 

Manufacturers are constantly striving to meet the ever 
increasing demands for machines of larger capacity, and 
the hydraulic machine seems to be the answer. The 
machines shown in Figs. 7 and 8 in turn carried this 
capacity from 1'/, ounces per injection to 2 ounces per 
injection, which was a step in the right direction, but 
increases in Capacity must continue. 

A larger surface area at right angles to the line of in- 
jection is the constant cry of American molders, and to 
meet this demand a 4o square inch area, 6 ounce capacity 
hydraulic machine has recently brightened the horizon 
and, although this size standard machine will go a long 
way toward meeting the demands for the regular run of 
injection molded articles, there will no doubt be many 
requests from our molder friends for special machines 
with greater capacity. A modern 6 ounce capacity, fully 
automaric and fully hydraulic machine is illustrated in 
Fig. 10, while Fig. 11 illustrates an article molded 
on this machine. These disks are 3°/s in. in diameter 
with a total area of 41.2 square inches. 

The larger capacity machine presented the all impor- 
tant problem of securely locking the molds under the tre- 
mendous pressures required to mold 40 square inches of 
area without flash. The solving of such difficulties did 
not stop the march of progress in injection molding, and 
in Fig. 12 is shown an effective means of locking the 


Two of the new larger capacity injection presses, both of which are hydraulically operated. 
7. (Photo courtesy Hydraulic Press Mfg. Co.) 8. (Photo courtesy Reed-Prentice Corp.) 
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Introducing the new 
ABRASIVE FORMING 
MACHINE 

Fully automatic! 

Patent applied for. 

Forms balls handles and 
she yes, 18 line balls at a 
cost of '/. cent a_ gross! 

Fill the hopper and watch 
her go. 

One hour’s labor per day keeps 
her going at top production. 

Send for details or send your 

samples. 
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€ ABRASIVE CUT-OFF 
MACHINE 


For accurately cutting your 
largest material flat, round 
and angular 


~— 


* BUTTON AND BUCKLE 
PRESS 


A two station unit for form- 

ing and punching buttons, 

buckles, coasters, etc., com- 
plete with heater. 


Consult us for full informa- 

tion about these machines or 

any synthetic resin working 

problem. No obligation, of 
course 





ENGINEERING LABORATORIES, INC 
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| .ing roll with surface type. 











There is hardly a formula for plastic making that 
does not include definite temperature requirements in 
one or more steps of the process. In mixing, extrud- 
ing, rolling and molding it is 
of utmost importance to exert 
proper temperature control. 
The Cambridge Pyrometer 
offers an acurate, quick and 
easy means of checking these 
vital temperatures . . . The 
needle type is for temperature 
taking within-the-mass, the 
surface type for flat and curved 
surfaces, and the mold type for 
mold cavity readings. Besides 
these single purpose instru- 
ments the combination pyrom- 
eter is available which has a 
common indicator and quickly 
interchangeable thermocouple 
attachments for the needle, 
surface and mold applications. 





hee temperature of mov- 


Cambridge Instrument Co., Inc. 
3732 Grand Central Terminal 
New York City 





Needle type ussd for tem- 
peratures within-the-mass. 


CAMBRIDGE 


Surface-Needle-Mold 


PYROMETERS 


Send for the details of these instruments. They will 
save you money and help make better plastics. 
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10. Six-ounce capacity fully automatic and hydraulic injection molding machine. (Photo courtesy Lester 
Engineering Co.) 11. Illustrates an article molded in this machine. 12. Shows how the molds are 
locked securely by a tapered wedge action. 9. Shows the cylinder open for quick removal or adjustment 


molds securely together by means of a tapered wedge 
action. The spreading of the molds under tremendous 
pressure is practically eliminated since it is only possible 
to open the molds through the elongation of the four 
3'/« in. tie bars between which the molds are mounted. 
Experience has taught the molders that different kinds 
of materials used in injection molding had different de- 
grees of hardness in the injection gate when the material 
solidified, and the injection sprue breaks off in the mouth 
of the die. In order to facilitate the removal of these 
gates it was found necessary in the newer developed ma- 
chines to provide easy accessibility to the heating cylin- 
der and injection nozzle as well as the injection bushing in 
the mold. Fig. 9 shows an effective means of overcoming 
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the difficulties; the cylinder with the injection nozzle 
swings Clear of the machine for ready accessibility. An 
added advantage is the ease with which heating cylinder 
may be changed when changes in color are required 

As previously stated, this is not the final chapter on 
injection molding machines. Injection molding is fre- 
quently referred to as the Baby Industry, and it would be 
nothing short of folly to attempt to predict its possi- 
bilities when it is fully grown. The possibility for tre- 
mendous service lies within the realm of injection mold- 
ing, and by continued whole-hearted cooperation be- 
tween molders, material manufacturers and builders of 
injection equipment, the fondest hopes of those who are 
interested in its growth will be realized. 








NEW DELTA 


l2° DISK SANDER 


For Finishing, Squaring, Plain or Com- 
pound Mitering, Fitting and Grindin 
on Wood, Metal, Bone, Plastics aa 
many other materials, this new disk 
sander offers the same accuracy, de- 
pendability and convenience that have 
i Delta tools famous all over the 
world, 







Not merely another sander, this quality tool is designed to meet 
every requirement for ACCURATE convenient sanding. From 
its specially machined, true-running 12” disk to its unusually 
large tilting table, its husky spindle carried on self-sealed ball 
bearings, this latest Delta tool is built for long life, low power 
consumption, accurate dependable results and maximum con- 
venience in operations. Available in two models, Direct- 
drive, using he Delta 4 h.p. motor with disk fitted directly onto 


Belt-Driven Model the motor shaft; Belt-Drive, for those who wish to use their own 
motors. Write for name of nearest Delta dealer and full details 
Belt drive model of new 12° and prices. 


Disk Sander for use in districts 
where odd frequently or odd 


——— 


at Mw 


—— 


voltage motors must be used. 
Also permits speed to be 
suited to individual sending 
and grinding requirements. 





DELTA MFG. COMPANY 
605 E. Vienna Ave. 
MILWAUKEE, WIS. 
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- COLTON 
——— se=| Proudly Presents 


The No. 14 


... 150 ton, Dual Compression 
Preforming Press 








The finest machine of its kind... specially de- per minute. Double toggle, ewin crankshafts . .. 
signed to meet the new standards of large unit hence compression from both sides of tablet insur- 
molding. All working parts sealed against ing uniform density throughout. 
dust. Pressure feed oiling to all bearings 
Maximum cell depth . . . 33/4”, maximum dia. Send for full details about this and other Colton 
round tablet... 41/2”. Speed 25 to 30 tablets preformers for every molding purpose. 
ARTHUR COLTON CO. Fo ine 
2604 E. Jefferson Avenue DETROIT, MICHIGAN 

DETROIT 
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AUTOMATIC MOLDING—PART 2 
(Continued from page 207) 


rial. Parts of higher accuracy, delicate design and small 
dimensions would have a higher ratio. 

Direct molding labor might account for more than 30 
percent of cost and, since overhead is an important fac- 
tor, these two items are of primary importance in com- 
petitive manufacturing and resulting profits. A great 
majority of molded jobs run into quantities of 2500 to 
25,000 parts. Assume an average of 10,000 which can 
be extended into smaller runs, larger quantities, various 
material cost proportions and different capacities of 
molds, and let us follow a conventional cost estimate. 

By conventional methods 10,000 pieces may be molded 
from cither a single cavity or a multiple cavity mold. 
Assume one and six cavity molds. Cost of material 1'/,¢ 
for a part weighing about 1'/, ounces; many plastic 
molded parts are in this weight class. Maximum curing 
thickness of the part */i, inch. About 3 minutes are 
needed for a thorough cure or about 4'/, minutes for a 
complete round or cycle, which means 14 rounds per 
hour, or a direct labor and overhead cost about 8¢ a 
round—again the figures are average and might vary, 
although variations would emphasize rather than dis- 


pute the point. Therefore, a single cavity mold would 
produce the piece at 9'/.¢ and a 6 cavity mold, calling 
for a slightly longer cycle, would result in 9¢ cost per 
round or 1'/s¢ per piece, plus 1'/,¢ material cost, or total 
2°/,¢ per piece. 

Now consider mold cost. An average single cavity 
mold might cost $125.00, and a six cavity mold for the 
same part about $500. Prorating this cost into 10,000 
pieces the final part cost will be, for a single cavity 
mold, 1'/¢ plus 9'/«¢, total 10'/2¢, and with 6 cavity 
mold, 5¢ (prorated mold cost), plus 2*/,¢ or total 7°/;¢. 

With a single cavity automatic press, the mold cost 
remains about the same or $125.00. The same 14 rounds 
will be made every hour. Material costs remain the 
same, and the cost of operation (electric current and com- 
pressed air) amounts to about 1¢ per hour (at 2¢ kilo- 


watt-hour). Allowing 200 percent overhead, cost of 


automatic molding would be 1'/,¢ material, 1'/,¢ (pro- 
rated cost of mold), plus less than '/,¢ operating and 
overhead expense, or total per piece 2°/,¢. In other 
words, the automatic press produces parts at about '/; 
the cost by conventional methods. Ratios naturally 
would vary; but if the average molded piece costs triple 
the cost of material, the same piece molded automatically 

(Continued on page 260) 


These illustrations demonstrate the four step cycle of the automatic molding press. 13. Press opens with 


mold ready to receive loose compound. 
eutomatically. 15. Mold fully closed, 


14. Press closes slowly and breathes (allows gas to escape) 
remains in this position during controlled curing period. 


16. Mold opens while part is removed by compressed air which also cleans the mold ready for refilling. 


13 14 


15 16 
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New Economies for Plastic Molders 





Indicator and Pressure [Scale for ad- 
* Block. 





aGester Son otteeinn Grams at high 
valve. 
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STANDARD 


Self-Contained 


MOLDING PRESSES 


No.1 One Press—A Wide Range of Pressures 


One simple adjustment—either at the high 
pressure pump release valve for continuous 
maintenance of pressure—or lowering the 

“Thrust” block—reduces the total rated 
capacity of a Standard Self-Contained 
Molding Press by approximately one-third. 
This means a Standard Press rated at 150 
tons can do work only requiring 50 tons 
pressure. 


Such flexibility is ideal for custom molders 
or molders doing work requiring a wide 
range of pressures. Capital investment is 
lower too, because a Standard Self-Con- 
tained ~~ Press has a wider pressure 








range ... . therefore has a wider work range. 
50—100—150—300 Tons This is one of a series of advertisements explaining 
why Standard Self-Contained Molding Presses are 
“Standard Since 1875” specified by many plestic molders. Let us tell you 
how these presses can show you new weys to 
THE STANDARD MACHINERY CO. «ficient snd sconomial molding. Send fr - 


116 Water St., Mystic, Conn. 














OLSEN IMPACT TESTER 


STANDARD THROUGH THE YEARS 





The Olsen Tour-Marshall Stiffness Testers are outstand- 
ing machines for making rapid production, control and 
acceptance tests on all types of plastic sheets, rods, tub- 


ing, etc. 


Write for the new 12-page bulletin describing this in- 
strument. You need this equipment. 


present users. 


This Combined Charpy and Izod Impact, designed es- 
pecially for the Plastic Industry, has won high praise from 








Our Catalog Part H gives 
complete information on 
this equipment besides 
other machines for the 
Plastic Industry. 








TINIUS OLSEN 
Testing Machines 


500 N. 12TH ST. PHILA., PA. 
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would exceed the cost of material only by 10-15 percent. 
Actual experience has shown profits exceeding 300 per- 
cent, in some cases, above 500 percent. It is understood 
that such a striking comparison applies only to the parts 
well suited to automatic molding. A large portion can- 
not be subjected to such estimates and remain fully out- 
side of the scope of automatic molding. 

A tabulation of costs per piece, as arrived at above, 
would be as follows: 


One Cavity Six Cavity Automatic 








Mold Mold Molding 
Material cost 1'/, '/, 1'/, 
Operating cost (including 8 1'/; /, 
labor and overhead) 
Mold cost 1'/, 5 '/, 
Total (per piece) 10'/s 7/6 2*/4 


There are decided advantages outside of labor cost in , 


using single cavity molds. One of these is in the earlier 
initial deliveries, usually an important factor, that can 
be made with automatic molding. 

Let us take again our single cavity mold that costs 
$125.00 and probably involves 50 hours of direct labor 
in making, including designing and heat-treatment. It 
would require about 15 days to complete the mold and 
start production. The completely automatic press, op- 
erating 24 hours a day (no supervision is required) would 
produce 340 pieces per day or complete the order of 
10,000 in about 30 days, a total of 45 days from date of 
the order. Presumably the same time would be required 
for conventional single cavity molding, provided three 
shifts are maintained; recess periods have to be deducted. 

A six cavity mold, costing $500.00, would call for 
about 200 hours of direct labor and would require about 
5'/a weeks to design and construct. Assuming again 
three shift basis (thus giving all benefits to conventional 
molding) about 6 working days will be needed to mold 
10,000 parts (at the rate of about 80 per hour), or the 
order will be completed in about the same period of 45 
days (5'/, weeks plus 6days). Initial delivery in case of a 
single cavity mold starts after 15 days and with a 6 
cavity mold after 38 days. Of course, longer runs will 
give the advantage to the multiple cavity mold, shorter 
runs correspondingly to a single cavity, but the impor- 
tant initial delivery will stay with a single cavity. 

There is a shortage of skilled labor throughout all in- 
dustry, greater or less in the various trades, and really 
serious in some. This condition is a factor to be con- 
sidered in any broad planning for future development in 
the field of plastics. Die and tool makers are not now 
available unless such individuals, for reasons that may 
seem good and sufficient, choose to quit one job for an- 
other. Automatic molding is certain to influence the 
labor situation and should be an important factor in the 
continued or greater use of molded products. 

Die or tool makers are the mechanics who construct 
tools and molds for plastic materials. No plastic can 
be molded, no molder can be employed, until the mold 
is made, The mold stays throughout the job. Cost 
and quality of parts basically depend on its execution. 
Very few molds are ‘‘too good."" Too often “‘saving”’ 
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on the mold is the curse of the job throughout its life. 

High pressures required in moiding plastics, work- 
manship, finish of cavity, all reflect on molded pieces to 
a minute detail of mold impression. This calls for high- 
gtade steel and first-class mechanical skill to produce 
correct and satisfactory molds. Yet very rarely are 
molds used to full advantage. The small percentage of 
“mold usage’’ is amazing. 

Steels used would withstand hundreds of thousands, if 
not more, impressions or rounds, yet molds are frequently 
discarded after a few thousand impressions because 
their required production is completed. A single cavity 
mold is rarely used when more than a couple thousand 
parts ate molded. Correspondingly, 8 or 10 cavity 
molds are normally used in no more than 25,000 piece 
runs, etc. Yet millions of parts can be produced from 
many molds with even a few cavities. Molds are made 
with a multiplicity of cavities to reduce the labor cost 
per piece by producing more pieces per round or cycle. 
Consequently, a great majority of parts carry very in- 
efficient cavity or mold costs. For instance—if a mold 
with one cavity, costing $100.00, can produce 250,000 
pieces the mold cost per piece is only .o4¢, or 25 pieces 
are produced per each cent of mold cost. If a mold 
with 25 cavities, costing $1250.00, is used for the same 
quantity (which is average usage) the cost of mold per 
piece is .s¢, or only two pieces are produced per each 
cent of moldcost. If, because of completed production, a 
mold is discarded after 10,000 rounds, as often happens, 
the mold is used only to the extent of 4 percent of its 
life. This waste results primarily from the necessity 
to minimize the cost of molding labor per piece. It is 
peculiar and unfortunate that molds produced by highly 
skilled mold makers are used to such a small degree. 

There ate very few men being trained as mold makers, 
notwithstanding the fact there are no skilled unem- 
ployed workers; these skilled men are available only 
by taking or inducing them from their present jobs. 
Yet molders or finishers of molded parts can be readily 
obtained from a large class of semi-skilled or unskilled 
unemployed. Molders can be trained in a few weeks 
and often in a few days; but several years are considered 
barely sufficient to go through a proper course of ap- 
prenticeship for a first-class mold maker. 

If we can get around the necessity to construct and 
use multiple cavity molds, a manufacturer can be much 
more economical with his mold making personnel. 
Since only a more or less fixed number of mold makers 
are available within any molding company, it is advan- 
tageous to obtain the maximum results of their work. 
If there is a group, say, of 10 molders, their employer has 
at his disposal a total of about 20,000 hours per year. 
If we assume that an average cavity, with associated 
mounting and assembly, requires 40 hours of the mold 
maker's time for construction, then the employer can 
produce about 500 cavities per year. 

If average molds contain five cavities, then about 100 
molds can be produced a year, or 100 different parts can 
be molded. Such an average mold would be in operation 
probably only two months that year. (Figures might 
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French Hydraulic Machinery 


All kinds 
of Molding 


Presses 







Write for 
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Self-Contained Molding Press, Patent Pending 


The French Oil Mill Machinery Co. 
Piqua, Ohio 





























“STANDARD” 
LITTLE GIANT TOGGLE PRESS 


Constructed on the lines of 
a power press, our Toggle 
Press fills the gap between 
the small haat lever press 
and the large power press. 
It will take a great majority 
of the work that is done in 
a large power press, such as 
one operation dies for brush 
back shells, trays, buttons, 
buckles, etc. 

It has a long stroke, a lot of 
power, and a wide working 
range. The head is equipped 
with knock-out. All wear- 
ing parts, pins and links 
are hardened. 


Price and specifications on 
request. 


* * ® 


We manufacture complete 
equipment for the working 
of Celluloid, Catalin, Tenite 
and similar plastic mate- 
rials. 


Send for our Catalog *‘F’’ 


DIES FOR INJECTION MOLDING 


STANDARD TOOL COMPANY | 


73-75 WATER ST. 
LEOMINSTER, MASS. | 
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DRILLS 


The three end handle 
drills listed here are ideal 
for highly specialized 
production and general 
manufacturing work. 


¥," Heavy Duty Drilt—for continuous production 
service. ni wit we onene Price, complete, $49.00 


," Low Speed Drill—has standard low spindle speed of 
i ss cent wescine at Price, complete, $40.00 


5¢ Drill—illustrated—ample power for production ser- 
rr. cWawalics do odd the ce a's cet Price, complete, $54.00 









The side handle drills = 
listed here are ideal for 
drilling in all types of 
composition material. 
Equipped with HoleSaws 
they will cut clean round 
holes in thin material up 
to 3% inches. 


4” Special Drill — illustrated 
most popular drill for light 
duction use, Price, complete, ‘00 


14" Heavy Duty Drill—rugged construction and powered 


for heavy duty service............ Price, complete, $72.00 
54’ Standard Drill — light weight, ample power for rated 
GEE cos visawe CoXeresetzeness Price, complete, $74.00 


SCREWDRIVERS 


Complete line of screw- 
= ots drivers, including the 
ie Torsimeters (adjustable 

clutch screwdrivers) and 
the Nos. 12 and 22 (pos- 
itive clutch screwdrivers) 







No. 12 Screwdriver—capacity up to No. 12 by 2” 


screw—for production service Price, $58.00 
No. 22 Screwdriver — illustrated — rugged and powerful 
capacity, No. 16 by 344" screw Price, $72.00 
No. 3 Torsimeter—capacity up to No. 4 screw—light weight 
ee ae Price, $52.00 
No. 31 Torsimeter—up to No. 8 Screw—for continuous 
production service. ......... 6.66. ecceeeeeeeees Price. $57.00 


Reduce operating time 
and produce smoother sur- 
faces on all types of sand- 
ing. 

7” Junior Sander—for intermittent service—Price, $39.50 
7” Special Sander—amply powered and constructed for 





production service. ..... Price, $53.00 
7” Heavy ised ee power for production 
GCs ea eecateiscvcecvestesh Price, $75.00 


PORTABLE GRINDERS 


Complete line of grind- 
ers for all types of grind- 
ing, buffing and polish- 
ing of large and odd- 
shaped pieces. 


4” Portable Grinder—with 4” x 34" x 4" grinding wheel 
ee Price, $62.00 


5” Portable Grinder—with 5"x 3" xls" grinding wheel 
Price, $80.00 


6” Portable Grinder illustrated—with 6” x 1” x 5%” grind- 
ing wheel Price, $100.00 


All above tools powered by Universal Motors operating on AC. or D.C. 


The BLACK & DECKER MFG. CO., Towson, Md. 
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vary, alchough they are based on actual experience and 
the point to be proved remains.) If only single cavity 
molds are made (again considering only mold-making 
facilities) then 500 different articles or parts can be 
moided. By operating these cavities continually for 
ten months of the year, the same output will be obtained 
as with five cavity molds operating two months. 

Of course, there may be objections raised as to the 
advantage of small, continuous daily output, such as 
seasonal requirements, demands for high daily produc- 
tion, lack of sufficiently small presses, etc. All these 
objections, except possibly high daily production, are 
met by the fully automatic press with its single cavity 
mold. Continuous 24 hour daily operation, equivalent 
to three cavities, one shift molds, low operating cost, 
prompt initial delivery and elimination of cavity differ- 
ences, combined with high efficiency of mold usage, 
emphasize the advantages of automatic molding. The 
necessity for more efficient use of the definitely limited 
output of mold makers, gives the single cavity mold a 
pronounced advantage, and the adoption of single 
cavity molds practically necessitates the use of automatic 
molding methods. 

A great variety of molded parts, particularly those 
used in technical applications, such as cases for precision 
instruments, large moldings in business machines, some 
component parts in regulators and engineering accessories 
still require all of the elaborate equipment of conven- 
tional molding. Such parts incorporate metal inserts, 
often require bulky, high impact materials, accurate 
loading and distribution of molding compound, split 
and composite molds, etc., and would not economically 
justify methods discussed there. Yet there are countless 
smaller, simpler parts used in novelties and domestic 
articles, by the radio and electrical industries and in 
other fields requiring insulation or corrosion resistivity, 
lightness or improved appearance which can be molded 
automatically to advantage. 

Automatic molding presses, being fully self-contained, 
require only connection with electric current and com- 
pressed air supply. They can be readily installed in any 
shop or room. No foundation is required and the opera- 
tion is practically noiseless (except light periodic blasts 
of air). Involving no blows, or objectionable fumes or 
odors, such a press can be used in any shop or locality. 
It is a complete, fool-proof molding plant in itself, re- 
quiring no steam supply or other accessory equipment, 
that may be successfully operated 24 hours a day and 
7 days a week. The press is comparatively low-cost and 
should be a profitable investment, not only for the pro- 
fessional molder, but for any manufacturer using or 
desiring to use molded parts, unless they are too large 
and complex. 

Operating a single cavity mold day and night, con- 
tinuously, makes it suitable for long as well as short 
runs. Assuming the part requires about 2'/; to 2°/, 
minutes for curing, or 3 minutes for the complete round 
or cycle, on a basis of 300 days a year, a single press will 
produce about 145,000 molded parts a year. 

Manufacturers who might profitably use plastics 
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sometimes hesitate to adopt these materials because of 
high initial cost of changes. They hesitate to make 
changes because molds or tools are expensive, and mis- 
takes are costly. With comparatively cheap single 
cavity molds and completely automatic presses operating 
at extremely low cost, there should be a great tendency 
to widen the use of plastics and thus lower the cost of 
changes or improvements in products through redesign. 


Plastic molded parts are often ordered in large quanti- 
ties to reduce cost. This involves stock room problems, 
cost of storing parts for future requirements, and an 
outlay of capital for parts not immediately needed. 
Also, the cost of molded parts as usually supplied incor- 
porates charges for operations outside those of molding 
proper, such as tapping, trimming, drilling, etc., all 
of which call for additional, immediate capital outlay. 

The contract molder, equipped with automatic 
presses, can simplify these problems and reduce costs to 
his customers. He will find it profitable to make and 
supply parts in quantities needed for immediate use only 

. . thus doing away with storage problems. He will 
be able to make quick change-overs in molds to supply 
replacement parts in small quantities or to run off small 
additional quantities of parts needed to meet urgent 
requirements. He will be able to make changes or 
modifications in parts at any time and at minimum cost. 
He will, in fact, work closely with the users of molded 
parts, supply parts only as production demands require, 
save money for his customers and, at the same time, 
make the molding of parts in these smaller quantities a 
profitable end of his own business. 

As stressed previously, automatic methods cannot 
replace existing equipment in plants that are well 
adapted to mold complete lines of plastics, including 
large and complex parts. Automatic molding can be 
utilized, however, by the contract molder to add to 
plant capacity, lower costs on parts within its range 
and to enable him to take on additional, profitable work 
that he is now forced to refuse. In the large molding 
plant it may be profitably used for the preliminary work 
that precedes large production, to experiment with 
mold changes, to produce samples and to make deliveries 
in smaller quantities prior to the time that large output 
is possible. And even after a piece is in really big pro- 
duction the automatic press may be kept right on the 
job, molding parts at the lowest possible cost. 


Automatic presses are new, ingenuous, simple, reliable. 
They are safeguarded by automatic controls that make 
damage to machine or mold practically impossible. And 
they should bring to the molders and to appliance and 
other manufacturers economies that will greatly expand 
the use of plastic materials in the simple forms so well 
adapted to automatic production. The next steps in the 
further development of fully automatic molding methods 
will, doubtless, be the perfection of equipment to utilize 
multiple cavity molds and to mold simple parts in which 
inserts are incorporated. It would seem quite possible 
that both these objectives may be attained in the not 
too distant future. 








































ARTCO FLEXIBLE 
SHAFT MACHINE 


for grinding, die and mold-finishing for 
removing burrs and flash for carving cast 
resins and for 1001 other plastic uses. 


It's about 1/10 H.P. Dumore motor de- 
velops 12,000 R.P.M.... giving more 
power than hand machines. Balanced 
construction does not tire the hand. Ball 
Bearings...no overheating. Always runs 
true. 


Ask for complete catalog showing more 
then six hundred tools and attach- 
felts, etc. 


AMERICAN ROTARY 
TOOLS COMPANY 


44 Whitehall Street N.Y. C. ; 

















Machinery for Celluloid 
and Plastics Mfrs. 


JOHN J.CAVAGNARO 
HARRISON "sgiveen and Miechiois NEW JERSEY 
Special Representative 
Evarts G. Loomis 
126 So. 14th St. Newark, N. J. 
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pevaoting, 
Filtering, Cak- 
ing,Polishing, 














Cavagnaro-Loomis Vacuum Mixer 


(Patented) 



























for every plastic 


TIMELTLLLLT Mit es 


No fans or 
Cyclones 







Mikro-Pulverizers have been 
adopted by the majority of manufac- 
turers of synthetic resins and mold- 
ing compounds. Some features 
Com fekekag@ that particularly appeal to the Plastics 
Industry are: close particle size control; 
ability of mill to quick and thorough 
Easy cleaning; handling of low melting point 

to resins; adaptability to wide range of 
ary, products and high efficiency. 

Send for 32-page catalog. 


Dustless 

















Low 


Power Compare ! .. . send material 
Cost for free grind test! 











Confidential test grinding form tells 
10 to 400 how to ship sample and what information 

Mesh we need for your test. Send for it. No 
obligation. 


PULVERIZING MACHINERY COMPANY 
142 Valley Road Roselle Park, N. J. 
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DO IT 


the economical way 












CLEAN 


Motors 

Preformers 

Molds 

Presses 

Generators 
onverters 

Intricate Machinery 

and Equipment 


CLEMENTS ranean t 
CADILLAC BLOWER 
and Suction Cleaning Equipment 


Because it is portable and plugs into any light socket—because 
it converts instantly into a suction cleaner or sprayer, and—be- 
cause it cleans safely, quickly, thoroughly, the Clements Cadil- 
lac Blowing and Suction Equipment constitutes the most eco- 
nomical method of machinery and equipment cleaning available 
to the plastic industry. 


CLEMENTS MFG. CO. 








6653 So. Narragansett Chicago, Ill. 
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THE MODERN MOLDING PRESS 


(Continued from page 205) output delivering only the 
slight volume required for makeup within the system or 
to follow up any yield or flow of the plastic material 
being molded. 

From the foregoing it is obvious that the pump pres- 
sure output is determined by the spring force holding the 
pump on stroke. Thus the working pressure may be 
varied by a change in the initial spring compression. 
This is readily accomplished usually by a hand wheel 
which should be located conveniently for the operator. 

This basic control introduces many new operating ad- 
vantages never obtainable with the old central accumu- 
lator system. The pressure is now adjustable exactly to 
that which each molding job requires whereas the accu- 
mulator is loaded for a definite pressure value. The pres- 
sure is held at the desired point steadily without fluctua- 
tion such as may be caused by line surges in the accumu- 
lator system. The power consumed is proportional to 
the pressure developed in the new system, whereas full 
power is always consumed in recharging an accumulator 
regardless of the effective work done when discharged. 
The new control is absolutely automatic, holding the 
desired pressure for repeated operations without atten- 
tion. lf pressure in the circuit tends to drop due to any 
reaction of the work, the control will automatically 
place the pump back on sufficient stroke to follow up this 
reaction and maintain the required pressure. Shocks and 
water hammer are readily avoided in the self-contained 
press. These disturbances are usually caused by sudden 
stopping of large volumes of water combined with the 


inertia effects of weighted accumulators. With the 
radial pump system, regulation of volumetric displace- 
ment is the fundamental method of control and conse- 
quently there need be no excess displacement at any 
time, hence no cause for shock. 

Several additional control features are available for 
the complete modern molding press. Among these is a 
second pump control adjustment for the initial pump 
stroke and consequently maximum volumetric displace- 
ment. Such an adjustment determines the speed of move- 
ment of the press throughout its cycle. 

Another, and very important additional feature for 
plastic molding, is an adjustment for determining the 
rate of building up pressure on the plastic after the molds 
have closed. The material must be given opportunity to 
flux under action of heat with pressure applied gradually 
while the mold cavities are filling. The alternate method 
of accommodating this requirement is the application of 
first low, then high pressure from separate accumulator 
lines. This ‘‘Stair-Step’’ method means rather abrupt 
application of each pressure level. The self-contained 
method provides gradual steady increase, as up a con- 
tinuous “‘incline,’’ with the ‘“‘slope’’ or rate of increase 
predetermined by adjustment. 

Such regulation can be arranged by an auxiliary con- 
trol acting on the pump stroke shifter to reduce the 
pump output only while the pressure is being applied to 
the plastic, with the normal pump output effective for 
all other events of the cycle. 

The direction of ram movement of the self-contained 
press may be governed in either of two standard methods, 
i.e., (1) by utilizing the reversible eccentricity feature 


el developed and complete hydraulic molding press with top die mechanically operated to tilt into a nearly vertical 


position 


complete automatic control of molding cycle, steam and hot water. 


‘or cleaning and installing inserts. Center—Self-contained press with pump mounted in base. Equipped with 


(Both photos courtesy French Oil Mill Machinery 


c 


Co.). Right—100 ton semi-automatic press with full automatic time cycle control. (Photo courtesy Chas. F. Elmes Eng. Works) 
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HEAVY DUTY 
PYROMETER LANCE 


with quick reading Silver 
contact disc. 




















This price includes 


either —~ bo a 1 
plete with .90 
Thermocouple having 


Silver Contact Disc 
Delivered 


HEAVY DUTY. These rugged, low resist- 
ance type meters enable the use of a sturdy 
mechanism that will stand shop abuse. Ordi- 
nary pyrometer fragility has been eliminated. 
The entire housing is made of a single aluminum 
casting of attractive appearance—11'/:" in 
length. 





HIGHER PRESSURE? 
HIGHER TEMPERATURE? 


If you have a service requiring steam at higher pres- 
sure or temperature than present system can supp 
and where it is necessary that temperature be continu- 
ously maintained within close limits—a Pennsylvania 
Steam Booster Compressor will avoid the expense for 
additional boiler plant equipment, 


Bulletin 163 and other data on request. 


ACCURATE. The limits of accuracy of 


these instruments is held within 2°. 


FREE TRIAL. Any responsible rated firm 
may order an instrument of their selection to 
be shipped prepaid on a ten-day return privilege 
basis. 


Specify 
Catalog No. L&7-C1—60°-400° F. range 
Catalog No. L&88&-C1—60°-800° F. range 


Be sure your mould temperatures are “right.” 
Insure your quality and your profit by pre- 
venting waste and spoilage 


Pyrometer Lances for metal melting and 
high temperature -anges also available. 


PENNSYLVANIA PUMP & COMPRESSOR CO 


Jobbers inquiries solicited 


RUSSELL ELECTRIC Co, 
359 W. Huron St., Chicago, Illinois 
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PREFORMING PRESSES 


COMPLETE LINE 
SINGLE PUNCH & ROTARY | 


UNEXCELLED FOR A Great Time and Labor Saver 
For the Plastics Industry 









STRENGTH AND 
ENDURANCE 


—@— 


STEEL CASTINGS USED 

THROUGHOUT IN- 

CLUDING SIDE 
FRAMES 
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PRESSURES 
To touch up pins on molds 
UP TO 150 TONS To polish dies without leaving residue 
To grind notches in a cavity mold on a set-up job 
° To grind a plunger right on Pe pron in 10 minutes 

To grind out holes in mold for brass inserts 

DEFERRED PAYMENT —And many other similar jobs. 

PLAN AVAILABLE Fastest and most powerful tool for its type and weight— 





| 25,000 r.p.m.—AC or DC, 1100. Weighs only 12 ounces. 

—6— De Luxe Model $18.50 postpaid. € Accessories Free. 
FREE NEW SOFT RUBBER POLISHING WHEEL 

FOLDER SENT | Does away with drudgery of slow hand polishing. This 

ON REQUEST new product is revolutionizing mold polishing practice. 


Send for sample 


CHICAGO WHEEL & MFG. CO. 
VY DUTY 2” 
ge hore 1101 W. Monroe St. Dept. AK Chicago, Illinois 


1-CS ILLUSTRATED Order Today | © Send Free New Soft Rubber Wheel MP-10 
a pay © Send De Luxe Handee on 10-Day Trial 


—— foe 














0 Send Catalog 
KUX-LOHNER MACHINE - CO. | occa | None 
2147 LEXINGTON STREET CHICAGO, ILL. Addrews. 
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At left—Front view of a new 330-ton tilting head molding press. (Photo courtesy Watson-Stillman Co.) 
Center—1000-ton automatic tilting platen press with strippers in lower platen. Equipped with adjustable 


angular gib guides on four corners of the moving platen. 


Hydraulic pressure controls the entire press action 


(Photo courtesy Lake Erie Engineering Co.) Right—40 by 40 in. 5-opening, 1800-ton steam platen press 
used for molding with Pantograph steam hose connections. (Photo courtesy Baldwin-Southwark Corp.) 


of the radial pump—as previously mentioned and revers- 
ing the direction of flow or (2) by valving the pump dis- 
charge, the pump being arranged for one way delivery. 
The first method is used most effectively for controlling 
large high speed presses making a number of strokes per 
minute. The second method is recommended for all 
presses of the plastic molding class. 

The press ram is arranged for double-action under 
hydraulic power. The full ram area is of course effective 
on the forward stroke for doing the molding work; a 
smaller ram area acting in opposition to the main pro- 
vides power for opening the press, separating the molds 
and actuating the knockouts. This may be provided by 
separate auxiliary cylinders and rams or by a differential 
area provided by a reduced diameter on the main ram. 
Wich the latter the head of the ram is fitted with perma- 
nent pressure packing in the form of metal piston rings— 
separating the main and differential areas. These two 
sides of the press cylinder are connected via pipe lines to 
the reversing valve. Pump pressure is directed via this 
valve alternately to the forward and return ram areas, 
with the opposite side communicating with the exhaust. 

For manual operation, the reversing valve is fitted with 
a hand lever. However, automatic timing is frequently 
desired in plastic molding to assure that a uniform curing 
cycle is maintained. In such cases the valve is actuated 
by some auxiliary source of power which in turn is 
governed by the timer. An electric actuator, such as a 
solenoid, is preferred permitting the use of an electric 
clock timer. 
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To save time, some auxiliary means of advancing the 
main ram in closing the molds is desirable. The most 
practical arrangement is an auxiliary ram of small area 
acting with the main ram. The full pump capacity ap- 
plied to this small auxiliary will provide faster closing 
movement. During this travel the main ram is prefilled 
from the oil supply through a suction check valve. 

Ejector attachments for mold knockouts are actuated 
either by the return movement of the main ram or by 
separate hydraulic rams. For the independent hydraulic 
ejectors a separate hydraulic circuit with a small medium 
pressure pump is the most practical arrangement, per- 
mitting operation at any time without interference with 
the main press system. 

There are of course many details and refinements about 
the complete modern molding press which although 
seemingly small contribute greatly to the complete suc- 
cess of the operation and the user's satisfaction. Among 
such is the matter of pressure connections. These lines 
should be made up of seamless steel tubing bent to posi- 
tion with the minimum number of joints and fittings. 
The terminals should be either compression type tube 
fittings for the smaller lines or bolted flanges in the 
larger sizes. All fittings should be forged steel. No 
threaded pipe joints should be tolerated; instead all 
fittings should be smooth bored and welded in place. 

Altogether the molding press which meets the various 
qualifications set forth above is truly a modern integrated 
machine, arranged to best fulfill the specialized require- 
ments of the plastic molder. 
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FILTER VACUUM A GAS-FIRED BOILER 
—— —— FOR EACH PRESS— 
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on the KANE boiler press unit fuel is con- 
sumed only when the press is in service; 
with the central system, as presses are 
shut down the hourly fuel cost increases 
on those remaining in service and, with 
the KANE, only, is it possible to set up « 


K NE dependadle fuel cost of production for 
A purp of estimating 
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AUTOMATIC obtained by experienced molders. The 


complete story? it's yours to examine 


STEAM BOILER without obligation. Write— 


For High Grade, Efficient Equipment MEARS-KANE-OFELD i 
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EVARTS G. LO OMIS 1903-1915 EAST HAC ERT ST. PHILADELPHI A 
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SELF-CONTAINED | No makeshifts! USE PYRO 
MOLDING PRESSES | the single instrument that 


meets every molding need 
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ICKERS 


HYDRAULIC PUMPS AND CONTROLS 


Deo a Better Jot of Meeting 
of Plastic Molding 


and Combination Valve 
Assemblies 


Make use of the compactness and simplicity of the 
Vickers Balanced Vane-1;pe Pump. By means of the 
double pump and automatic control, delivery is large 
in volume for low pressure requirements—low in volume 


for high pressure requirements. 


Vickers Pilot Operated 
4-Way Valves 
Permit remote or auto- 
matic control when used 


with Vickers Pilot, Tim- 
¥ and Interlocking 





Vickers Variable Delivery Pumps 


Varying angle between two elements changes 
piston stroke, hence delivery volume. Vari- 
ations may be automatic, manual, cycie, or 
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Reducing Valves 
Provide ease of adjust- 
ment of injection pressure 
independent of system 


The prospective purchaser of molding machinery 
is vitally interested in the hydraulic pumps and 
controls which he will acquire with his new 
machinery. Can this hydraulic equipment be 
easily inspected and understood by his mainte- 
nance men? Will it stand up for long service 
periods? Can it be inexpensively and quickly 
repaired after long and faithful performance? 


The answer to all of these questions is, “yes” 
. « « When he specifies Vickers Hydraulic Equip- 
ment. In plastic molding, as in other industries 
where “the going is tough,” Vickers Pumps, 
Valves and Controls have established an envi- 
able record for long, dependable and trouble- 
free operation. 


Makers of quality molding equipment have recog- 
nized the basically correct design features of 
Vickers Hydraulic Units and have proved them in 
service. Hence the use of Vickers equipment on 
molding machines such as those illustrated below 
is in itself an index of quality. 


VICKERS ENGINEERING —The numerous Vickers 
standardized designs, plus Vickers’ widely varied applica- 
tion experience in the plastic molding field, enable the 
Vickers hydraulic engineers to co-operate with plastic 
machinery design engineers in working out the best solution 
for each individual problem. 


VICKERS Iucorporaied 


1400 GCAKMAN BLVD. DETROIT, MICHIGAN 


Vickers Check Valves 


Have hardened alloy 
1 also 





HYDRAULIC CONTROLS 


(Continued from page 219) the ‘‘constant delivery” 
type of pump, operating characteristics of which have 
been previously outlined. Oil from the large volume 
pump is delivered first into an “‘unloading valve.’ This 
valve is so designed that it may be externally adjusted to 
open when any given pressure occurs in the diagram- 
matically indicated chamber “*R.'’ When the pressure in 
chamber *‘R"’ is Jess than the pressure to which the valve 
is adjusted to operate, the oil flow from the large pump 
is directed as shown in the low pressure (left-hand) dia- 
gram. This oil continues through a check valve without 
appreciable resistance, and thence to a junction point at 
which the oil flow from the small volume pump joins it. 
The combined flow from both pumps then continues past 
the as yet inoperative overload relief valve and to the 
molding press or molding machine hydraulic control cir- 
cuit. Assuming that the unloading valve adjustment is 
set at a pressure of 500 Ibs. per square inch, no change in 
the action of the circuit in the combination valve as- 
sembly can take place until sufficient resistance to flow 
is encountered at the working cylinders to build up more 
than this amount of pressure. Therefore, a volume equal 
to the delivery rate of the small pump plus the delivery 
tate of the large pump will be available for all operations 
which do not require in excess of 500 Ibs. per square inch 
oil pressure in the working cylinders. 


FIG. 3 



























Immediately upon the occasion of a pressure rise in the 
discharge line to the press or molding machine, pressure 


also rises in the control chamber “‘R."" When the pressure 
reaches 500 Ibs. per sq. in., the unloading valve opens to 
allow a freely escaping flow of oil to the reservoir, the 
check valve meanwhile closes as this takes place, and the 
large volume pump merely circulates oil from the reser- 
voir and then back again without appreciable resistance 
or work being done. During this time the small volume 
pump is continuing to supply the control circuit on the 
press or machine with oil, thereby maintaining any re- 
quired pressure up to the setting of the overload relief 
valve. We shall say this latter valve is adjusted to oper- 
ate at a pressure of 1,000 Ibs. per sq. in., which being the 
case, the delivery rate of the small volume pump is avail- 
able to perform all functions requiring hydraulic work- 
ing pressures up to this maximum figure. This condition 
is shown schematically in the drawing for the high pres- 
sure right-hand diagram in Fig. 1. Any fluctuation of 
pressure during the operation of the machine has no 
effect whatsoever upon the unloading valve so long as 
the operating pressure is above the 500 lbs. per square 
inch setting of this valve, by reason of the fact that the 
unloading valve is designed to open wide at the pressure 
for which it has been adjusted and to remain fully open 
at all higher pressures. When the operating pressure 
drops below the unloading valve setting, however, the 
accompanying drop of pressure in chamber “‘R"’ closes the 
unloading valve and the operation reverts to the large 
volume, low pressure, condition depicted by the low 
pressure diagram. The changeover from one condition 
to the other is, for all practical purposes, instantaneous. 

A great deal of flexibility to meet various molding re- 
quirements is provided by the double pump and combina- 
tion valve assembly, as interchangeable pump parts make 
possible a wide selection of capacities for both the large 
volume and the small volume units. The operating pres- 
sure at which the automatic changeover from the large 
to small volume takes place is readily adjustable (un- 
loading valve setting), and the maximum injection or 
holding pressure is also readily adjustable (overload re 
lief valve setting). All variables may therefore be 
changed, if required. At the same time, relatively inex- 
pensive, quiet, long life pumps of the simply constructed 
constant delivery type may be utilized in much the same 
role as that in which a variable delivery pump ordinarily 
has been thought necessary. 

Variable delivery pumps, as differentiated from con- 
stant delivery pumps, are mechanically designed in one 
of several ways so that the displacement may be varied 
at will. Variation of this displacement is usually accom- 
plished manually or by pressure actuated means, 2nd re- 


FIG. 5 
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In the modern die and mold shop or depart- 
ment, all the duplicate die and multiple 
cavity mold jobs, and the making of origi- 
nals from stone or plastic models are given 
to Gorton Duplicators. 


The savings in time and money—averaging 
50%-—and the advantage of using semi- 
skilled machinists on precision work with 
Gorton Duplicators are too important to be 
overlooked in any shop where die and mold 
reproduction is a factor. 


Send for new booklet 1319B showing numer- 
ous examples of time saving on plastic, rubber, 
glass molds, die castings, small forgings, etc. 


8%-D Gorton Duplicators 
on precision die work 
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sults in a proportional variation of the delivery rate of 
the pump while the pump drive shaft r.p.m. remains con- 
stant. Although available on the market for a consider- 
ably longer period of time than the ‘combination assem- 
bly’’ type of pump previously described, a very brief de- 
scription is being offered here of one model variable 
delivery.pump and its usage as generally adaptable to 
plastic molding practice. Fig. 3 has been reproduced to 
illustrate one easily understood design. This drawing 
shows only the chief operating parts of the cutaway as- 
sembly shown in Fig. 4, and is almost self-explanatory 
of the operating principle which is used to obtain the 
variable displacement action. Five or more pistons (A) 
and fiston rods (B) are equally spaced in a circle about 
the pump center line, with all piston rod center lines 
parallel to this pump center line when the cylinder block 
(C) is at the zero-displacement position shown in the top 
drawing “‘X."’ As the rod carrier member (D) is rotated 
by the drive shaft, the cylinder block and pistons also 
are made to rotate with it. So long as the center line of 
(C) remains in line with the center line of (D), the pis- 
tons have no effective stroke or relative motion with the 
cylinder block, and as a consequence there is no resulting 
displacement of oil to be delivered through the valve 
plate and to the control circuit. However, as soon as the 
housing for the rotating cylinder block is moved as 
shown at ‘“Y"’ and ‘‘Z,"’ the stroke is increased with the 
angle a, and the pump delivery of oil to the press is in- 
creased proportionately. This movement of the cylinder 
block housing is accomplished through a link and a 
pivoting action about two hinging trunnions (Fig. 4). 
The link may be operated by a hand wheel and screw, or 


272 MODERN PLASTICS 


FIG. 6 


by a small hydraulic cylinder which can be connected 
with the pressure line leading to the control system, 
thereby causing the pump delivery to be reduced auto- 
matically as the operating pressure increases. In the 
latter case the pump is arranged to reach the zero-dis- 
placement position as the adjustable maximum operating 
pressure is attained, this automatically limiting the 
pressure to the desired maximum figure. 

The opening and closing speed of a press operated by a 
variable delivery pump of this type will therefore be de- 
termined by the displacement rate of the pump at the 
maximum operating angle, while the maximum closing 
pressure can be varied by changing the setting of the 
pressure compensating spring governing the pump oper- 
ating angle. Usually a pump of the type shown section- 
ally in Fig. 4 is supplied in an oil reservoir and ready for 
use as pictured in Fig. 5. 

A number of modifications in controls are available for 
the variable delivery type pump. These may be used in 
conjunction with and in addition to the regular control 
system of valves on the press. The pressure actuated 
control just outlined probably is of greatest interest to 
the typical user of plastic molding machinery, however, 
and probably is the type with which the majority of 
present users are familiar. 

By reason of the relatively recent widespread use of the 
hydraulic injection molding machine, a machine of this 
type has been chosen to illustrate the functioning of a 
typical hydraulic control circuit. Fig. 6 is a diagram- 
matic representation of the pump and control valve units 
used in such a typical circuit. The arrows indicate the 
direction of oil flow in the pipes, and a study of these, 
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FIG. 7 


together with the explanatory notes, will outline the 
functioning of the circuit. Action of the double pump 
and combination valve in the circuit has already been 
explained, and the action of the four-way reversing 
valves is easily deduced if one is not already familiar 
with their operation. They are shown in such a way 
that they may be considered as either of pilot operated type 
or of solenoid operated type. The end caps designated 
as “*K,"’ “*L,"’ “*M”" and “‘N”’ may therefore be thought 
of as housing either small hydraulically actuated pilot 
cylinders and pistons, or electrically operated solenoids. 
Whether the pilot circuit is hydraulic or electric, actua- 
tion at ‘‘L’’ will be assumed to cause the four-way valve 
to shift so that oil is introduced to the head end of the 
die cylinder, and the dies will therefore close. During 
this movement, the oil in the rod end of the cylinder is 
being exhausted back through the four-way and to the 
reservoir. The self-locking link mechanism, augmented 
by the check valve in the supply line, holds the dies 
closed while the action of the injection cylinder takes 
place. Timing of the injection is controlled by pilot 
actuation, first at ‘“M"’ and then at ‘‘N,"’ which causes the 
piston of the injection cylinder to move first to the left 
and then return tothe right. Pilot actuation at “‘K"’ then 
follows when it is desired that the dies be opened. Dur- 
ing this latter movement oil is supplied to the rod end 
of the die cylinder and is allowed to exhaust freely from 
the head end, thereby reversing its direction of flow in 
the two piping connections as compared with the condi- 
tions during the die closing operation. As the opening 
movement of the dies is completed, the cam shown at 
the bottom of the movable die plate depresses the oper- 
ating plunger of the cam operated shut-off valve “‘S."’ Oil 


flow which was previously being directed to the rod end 
of the die cylinder then is allowed to escape back to the 
reservoir at negligible resistance. The full pump de- 
livery therefore is discharged between operating cycles 
at zero pressure. If fully automatic operation is being 
used and time between cycles is not required, then the 
cam may be retracted to make the valve ‘‘S’* inoperative. 

Fig. 7 is illustrative of three types of remotely con- 
trolled four-way valves which may be employed in cir- 
cuits such as the one described, or, for that matter, in oil- 
hydraulic press circuits also. At the upper right is pic- 
tured a pilot operated four-way, which is actuated by oil 
introduced alternately at the small pipe connections in 
the end caps. Small copper tubing lines, similar to those 
used with central pressure lubrication systems, supply 
the oil to these connections from the controlling pilot 
valve. The latter may be operated by relatively small 
electrical solenoids, by hydraulic timing valves or 
manually by the operator. The four-way valve at the 
upper left of Fig. 7 is operated by completely enclosed 
oil cooled electrical solenoids, while the lower valve is 
similarly operated by external air cooled solenoids. 

Each four-way valve design has certain advantages for 
a given set of working conditions. This, in itself, is 
illustrative of the flexibility possible in hydraulic in- 
stallations of this type. It should be further noted, in 
the interests of simplicity and maintenance, that the first 
two described four-way valves have but one moving part. 

In all oil-hydraulic systems, the fact should not be 
overlooked that the circulating fluid, which does the 
work by applying pressure where needed, is as good a 
lubricant as is available. Thus every working part in 
the system is constantly self-lubricated under pressure. 

The use of good quality oils will pay handsome divi- 
dends. Some oils have a tendency to break down under 
sudden changes of pressure and temperature, especially 
when oxidizing conditions are encountered simultane- 
ously. As oils used in hydraulic systems are always ex- 
pected to remain in service for long periods of time with- 
out renewal, it will be found economical to use those oils 
which have favorable volatilization, oxidation, water 
affinity and acid characteristics. Viscosity specifica- 
tions should be determined by the type of pump used. 
Ordinarily, the correct oil viscosity rating will be 
stamped upon a tag carried by the machine or press. 

As any properly designed hydraulic system is thor- 
oughly protected against dirt and grit, the maintenance 
problem of greatest importance is that of preventing dirt 
from entering the system when refilling, and of using the 
proper oils. These precautions are of much greater im- 
portance than is generally supposed. 

Air and dirt in the oil are the two major things to 
guard against after a system is in operation. They are 
such easy things to eliminate, that their importance is 
sometimes overlooked until a certain amount of erratic 
action or worn parts result from their presence. As in 
many another piece of machinery, an adequate amount 
of clean oil of good quality is the best insurance of long 
trouble-free operation, once a well engineered applica- 
tion using properly designed hydraulic units is provided. 
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FLEXIBLE METAL TUBING 












(Continued from page 216) the tube with the flange 
fitting down into the second groove of the tube, is 
tightened against the body of the coupling by a nut, 
resulting in the compression between the flange and 
coupling body of the two end corrugations. The braid 
is gripped between the sleeve and nut. 

Whether presses have series or parallel steam unit con- 
nections or large or small platen movements flexible 
metal hose connections are ideally suited for the work. 
Fig. 3 illustrates the steam travel under a series con- 
FIG, 3 


nection. This type of connection effects freedom from 
condensation on small presses with only two or three 
platens. The steam pressure acts to keep the system itself 
clear of condensate. 

Fig. 4 shows steam travel under a parallel connection 
where steam flows through individual platens from a 
common header to a common outlet. This connecting 
system is recommended for multiple presses where heat 
loss in series steam travel would be sufficient to prevent 
bottom platens from attaining proper temperatures. 

A simple method of calculation to determine the 
length of flexible hose needed for either of the above in- 
stallations is as follows: measure the maximum distance 
between platen steam connections when press is in full 
open position; add to this dimension the additional 
length factor appearing in the table below. The result- 
ing figure is the proper overall length of flexible hose unit 
for efficient press operation. 


ADDITIONAL Lenocts TABLE 


I. D. of Additional 
Flexible Metal Length Factor of 

Hose Flexible Hose 
1/, in. 15 in. 
3/, in. 16 in. 
1/, in. 18 in. 
3/, in. 22 in. 

I in. 24 in. 


The development of self-drain supports for flexible 
metal hose units has progressed in order to give engineers 
assurance that the steam pressure is not decreasing on the 
presses due to the accumulation of condensate in the tub- 
ing. Such supports are necessary where the tubing is in- 
stalled on a horizontal plane and the loop is too large for 
the tube to entirely support. In such an instance there is 
a tendency for the loop to sag throwing weight and 
strain on the metal hose at the point where it enters the 
lower coupling and providing a pocket for the formation 
of condensate. 

A simplified, flexible drain support has been perfected 
to meet this situation. It permits free movement of the 
unit at all times without allowing it to sag below the 
horizontal and controlling the flexing of the hose with- 
out ummecessary strain. 

To aid the molder or maintenance engineer in comput- 
ing the length of hose and link support necessary for the 
average press the three charts given as Fig. 5 have been 
prepared by flexible metal hose development engineers. 

In an effort to speed up production a tendency to in- 
crease the size of steam connections used on platen presses 
above the size of inlet or outlet with which the indi- 
vidual press is normally equipped, has developed among 
molders. The theory in back of the trend is that the 
larger connection permits the operator to speed up the 
cycle of the platen press by increasing the steam capacity. 

With proper installation and handling, flexible metal 
hose units will not only speed up the operating of platen 
presses but will reward the operating engineers by re- 
quiring a minimum amount of care and maintenance. 
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Too frequent ‘Packing Replacements 
Seriously affect <Profits 


If you have ever felt that the packings in your 
hydraulic or pneumatic presses required too fre- 
quent replacements or leaked too much or did 
not give you dependable pressure, it would be 
well for you to try 











RHOADS TANNATE LEATHER PACKINGS 







The dependable pressure which the Tannate 
Packing seal gives you facilitates the correct rate 
of cure, a glossy smooth finish, greater strength 
and fewer shrinkage dangers. 










The durability of Tannate Packings, their 
slight wear on pistons and gland walls make 
them economical not only from standpoints of 
maintenance costs and number of replace- 
ments; but their freedom from the usual pack- 
ing troubles assures greater output. 















Why not give Tannate Packings a trial on 
your presses, under the Rhoads Service Guar- 
antee, and learn at first hand how dependable 
and economical they are? 






J. E. RHOADS & SONS 


PHILADELPHIA, 35 N. Sixth Street 


NEW YORK, 102 Beekman St. ATLANTA, 88 Fornyth St, S. W. 
CHICAGO, 26 N. Clinton St. CLEVELAND, 1200 W. Ninth St. 


Factory and Tannery, Wilmington, Deleware 
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THE PROGRESS OF A YEAR 
IS MARKED BY COMPARISONS 


A year’s progress in Injection Molding Machines brings the new 
I.M.C. Lester Designed LPM-2 Machine into the picture with a 
capacity to mold 6-o0z. castings at the rate of 50 lbs. of plasticized 
material per hour and an area of 40 square inches WITHOUT 
FLASH. This machine is built according to highest standards of 
American workmanship by mechanics trained through long years 
of experience in the building of pressure casting machines. It 
delivers performance that meets its specifications. Comparisons 
made on this basis will prove to you the outstanding advantages 
of the Lester Designed LPM-2 Machine. Further particulars sent 
on request. 
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| FULL AUT 
LPM-e A, 
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@ 40 Squar: Tatenat 
aE aalelpacte Mebba [ 


® 50,000 Lbs. | 
in Materials 
@ 3's Tie-Bars to Carry th 
® Injection manele bane) 4 
Traversed in 


® Single Operating Lever 


POSITIVE LOCKING OF MOLD THROUGH 
TOGGLE LOCKING MECHANISM 


Flash is eliminated by the positive toggle lock operated 


by wedge action. (Note illustration.) Molds positively 





held closed when molding 40 square inch area. Provides 
uniform adjustment of die plates on the tie bars, by 


worm and worm wheel. Single operating lever. 


ISOMA INJECTION MOLDING MACHINE 


HEATING CYLINDER EASILY 
ACCESSIBLE FOR ADJUSTMENT 


The heating cylinder swings free of the 


machine, making it possible to adjust injec- 
A : ; This machine is especially designed for smaller work with 1'/, 
tion nozzle and heating cylinder in a few ounce maximum weight. Its full automatic operation coupled 
: Tr = ¥ with uniformly heated material, made possible by a patented 
moments. Cylinder, piston, nozzle and heating cylinder, insures a uniform product and scantiion 
production. Intricate parts of all kinds, including those with 
internal threads, can be automatically molded at an exceptionally 
modate all materials. Temperature regulated high rate of speed. Because of its outstanding performance 
A throughout the world, ISOMA has won the confidence and 

by thermostatic control. endorsements of high grade molders everywhere. 


spreader are chromium plated to accom- 





_ The Only Screw that act- 
wally cuts its own thread! 


TAP anD FASTEN 


in one operation ! 


Shakeproof's new “Hi-Hook” Thread- 

Cutting Screw solves the problem of 

making tight and rigid fastenings in 

plastics at low cost. This amazing 

screw actually cuts a clean, sharp 

thread in any plastic material. It drives 

easily, too, because its double-slot 

design assures an acute cutting edge. 

Test Shakeproof'’s “Hi-Hook” 

Thread-Cutting Screw on the material 

you are using—see how it lowers U.S. Pat. Nos. 1.862.486. 
costs and speeds up production. Write 1.909.476, 1,909,477. 


a" : . . ; Other Patents. Patents 
for your free demonstration kit, today! Pendiag. Pereina Peasants. 


SHAKEPROOF LOCK WASHER CO. 


Distributor of Shakeproof Products Manufactured by Lilinois Tool Works 
2507 North Keeler Avenue Chicago, Illinois 


IN CANADA: Canada Illinois Tools, Led., Toronto, Ont. 
Copr. 1957 Illinois Tool Works 











INDUSTRIAL AND DECORATIVE LAMINATED | 


PAGES 2 


INDUSTRIAL LAMINATED 


DECORATIVE LAMINATED 
RESIN BONDED PLYWOOD 
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Laminated sheets rods and tubes are fabricated into a huge 
variety of radio parts. (Photo courtesy Synthene Corp.) 


EVOLUTION OF LAMINATED PLASTICS 


by G. E. LANDT 


A DISCUSSION OF LAMINATED CELLULOSE PROD- 
ucts rightly commences with the consideration of cellu- 
lose fibers formed into sheets of paper, as laminating 
consists essentially in combining sheets of paper in one of 
several manners. In the plastics industry, such com- 
binations take place between the platens of a hydraulic 
press, under hydraulic and steam pressure. 

Cellulose is perhaps the earliest organic material that 
found extensive application as insulation in the electrical 
industry. Its high dielectric strength, its low power 
factor and low dielectric constant placed it in an es- 
pecially advantageous position in applications to direct 
and alternating circuits. The ease of fabrication into 
special parts permitted a very wide development of 
structural forms as required by design considerations. 

Cellulose has one important weakness as an electrical 
insulating material—it combines readily with moisture, 
particularly hygroscopic moisture, and the insulating 
qualities of this combination are very much impaired. 
Hand in hand, therefore, with the applications and 
developments of cellulose products in industrial fields, 
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there developed a demand to eliminate this hygroscopic 
absorption of moisture. The attempts to do this were 
numerous, but always ineffective, because the thirst of 
cellulose for moisture is excessively powerful. 

Naturally, one of the first applications of phenol- 
formaldehyde resins was to the solution of this problem. 
These resins serve substantially to solve this problem, 
for, while phenolic laminated materials still do absorb 
moisture, such a marked improvement has taken place 
that paper sheets impregnated and bonded with phenolic 
resins possess approximately the same degree of water 
resistance as many inorganic materials, generally con- 
sidered to be ‘‘waterproof.”’ 

The first application of these materials to electrical uses 
was made about 1910 and a limited quantity of laminated 
sheet and tubular insulation was manufactured during 
the following decade. They received their first great 
impetus in the electrical field with the development of 
radio. Inthe early Twenties, with the first development 
of radio receivers for domestic use, a tremendous demand 
developed for insulating panels, whose most important 
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Formica Lighting Fixture made with 
translucent material. 
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N this splendid ten room house built Rae 
by H. A. Faber at Raeburn Cincin- : 


nati, Formica was used in many ways 
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including some that are new. In addi- " fermies pleque te ester ond 


a es a metal at entrance. 


tion to those illustrated it was applied a 
as a shower curtain and for window , 
stools in many windows. 


Formica offers a durable, stain-proof 
surface available in many colors. For 
walls that must see severe service it Jeratas Witthen Cabect tap 
offers a covering that combines beauty, i cnt 
modernity with practical values of a 


high order. ) 4 





We have literature—some of it illus- 
trated in full color — which shows in 











> 
detail the uses of the material and the re | 
. methods by which it is_ installed. ¥ 
Ask for it. 


THE FORMICA INSULATION CO. 


4672 SPRING GROVE AVE. 
CINCINNATI, OHIO 


ORMICA 





Formica covered walls in a bathroom. 


Double window made with 
white translucent Formica. 


FOR BUILDING PURPOSES 
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ERE is a material of such versatile 

service that it cannot be accurately 
classified by reference to one of its 
outstanding functions or characteristics, 
alone. Bakelite Laminated is a special 
material for numerous widely different 
purposes! 

In many of ite applications, Bakelite 
Laminated is employed primarily for its 
mechanical characteristics; in others, for 
its valuable electrical, chemical or ther- 
mal properties; and in still others, be- 
cause of its decorative capabilities. In 
each of these respects, it possesses out- 
standing merits. 

Present applications of Bakelite Lam- 
inated range from structural decorations 
to silent gears; from fire-resistant trim 


BAKELITE CORPORATION, 


BAKELITE CORPORATION OF CANADA, LTD., 


and furnishings in ships to high fre- 
quency electrical insulation; and from 
strong, light-weight appliance parts to 
non-corrodible pipe. Further advanta- 
geous applications of this material are 
practically unlimited. 

Bakelite Laminated is available in 
sheets, rods, tubes and gear blanks of 
many dimensions. Special shapes and 
sizes may be readily obtained. For deco- 
rative purposes, it is made in a variety 
of colors. It may be worked with ordi- 
nary tools. Our engineers will be glad to 
cooperate with you in applying this ver- 
satile material in any proposed design. 

For useful information on other 
Bakelite Materials, see pages 73 and 
87 of this publication. 


247 PARK AVENUE, NEW YORK, N.Y. 


163 Duafferin Street, Teorento, Ont. 


West Coast: Electrical Specialty Co., Inmc., 316 Eleventh Street, San Francisco, Cal. 
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requirement, however, was their decorative appearance. 

During this ten-year period, a certain demand had also 
developed for insulation of exceptional mechanical 
stability and, to meet this demand, fabric as well as paper 
was impregnated with phenolic resin and laminated in a 
similar manner. The principal outlet for this product 
was in the manufacture of gears for noisy equipment, in 
order to reduce the noise developed in gear trains. 

During the year 1925, changes in design of radio re- 
ceivers produced a substantial revolution in the laminat- 
ing industry. This revolution characterized the speed 
with which complete changes have taken place in this 
industry. The change in designs resulted in the elimina- 
tion of radio panels. This change was quick and drastic. 
In the year 1925, one laminator sold two and one-half 
million radio panels. In 1926, he sold sixty thousand. 
For some years, this business has been non-existent. 

At the same time, the more exacting requirements of 
the radio industry, and additional new developments in 
general industry, resulted in a complete change of front 
in the business of making laminated products. The 
new designs of radio receivers and the more exacting 
requirements placed on the insulation used in them 
resulted in a demand for laminated materials of superior 
insulating value. At this time, radio manufacturers 
began to emphasize and specify resistance characteristics, 
power factor and dielectric constant values, which 
placed excessive demands on the laminator for skillful 
technical production. Before this change, power factor 
values of 4 to 5 and dielectric constant values of 6 to 7 
characterized laminated products. Since that time, the 
laminating industry produces materials within the 


power factor range of 2 to 3, and dielectric constant 
values of 4 to §; with resistance values at high humidities 
a hundred times greater than previously. These re- 
quirements went hand in hand with the requirement for 
easy fabricating characteristics so that machined parts 
could be produced accurately in large scale production 


2. Insurok pinion gear on sand blasting me- 
chine in steel plant. 3. Industrial silent 
gears cut from Taylor phenol-fabric lamin- 
ated gear stock. 4. Laminated motor pin- 
ion of Micarta. 5. Dilecto pipe and fittings 


without undue losses. While this combination of elec- 
trical and fabricating characteristics is essentially an- 
tagonistic, nevertheless considerable headway was made 
in combining them in a relatively large measure. 

At about the same time, the applications of a lami- 
nated fabric base material to the manufacture of industrial 
gears received tremendous impetus through the wide- 
spread adoption of the silent gear in the automobile 
timing train. 

In the electrical field at the present time, the emphasis 
has changed from merely a demand for insulation of good 
characteristic values to insulation of good stable char- 
acteristic values. Such stability is a consequence of 
both improved resistance to moisture and resistance to 
deformation through mechanical agencies. As a conse- 
quence, materials are available today which will show a 
maximum of 5~—10 percent increase in power factor and 
power loss after twenty-four hours’ immersion in water 
and which will not exhibit more than 1 percent change 
in dimensions after several days’. exposure to heat and 
pressure. This “‘geometric’’ stability is important in 
keeping electrical apparatus in precise alignment to 
precise dimensions in order to avoid trouble in use 

In the electrical field, the present trend is likewise 
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toward the construction of larger and larger insulating 
units to withstand high dielectric stresses. This is 
accomplished at the present time by laminating metallic 
layers in the body of the material to distribute electrical 
stresses uniformly and by using coating materials to 
reduce the tendency for surface tracking under an elec- 
trical discharge, as this characterizes phenolic products. 
In the field of engineering applications of laminated 
materials, the requirements of silence have continued 
to exercise demands in the manufacture of timing gears. 
This has resulted in the development and extended ap- 
plication of the spoke gear for timing trains, whose 
structure and resiliency reduces noises to a minimum. 
In the past ten years, the principal applications of 
laminated products as engineering equipment have 
been in the chemical field as corrosion-resistant piping 
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Spoke timing gear 


6. Clutch disk of Textolite. 7. 
molded to shape from Celoron. 8. Dilophane radio dials 


and equipment, outstanding among which is the de- 
velopment of the rayon spinning bucket to withstand 
the corrosive action of sulphuric acid solutions and the 
bursting stresses that are developed at high rotational 
speeds of operation. The development of bearings to 
the heavy duty requirements in rolling mills for the 
manufacture of steel and brass plate, and the further ap- 
plication of such bearings to industry in general, has 
marked another new chapter of success for laminated 
products. The extensive application of fabric base 
laminated materials in the paper industry furnishes an 
ideal application for suction box covers, doctor blades, 
table rolls, forming boards, bearings and save-alls. 
Again, the resistance to wear, the resistance to moisture, 
low coefficient of friction and resistance to corrosion, 
give the requirements for successful developments in this 
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Increased demand for Taylor products 
called for greater manufacturing capac- 
ity... was met by new buildings re- 
cently completed, thousands of feet of 
additional floor space, new processing 
equipment, and a complete paper mill 
that is second to none in the quality of 
its output. 


Taylor ‘‘Planned Service” is geared to 
meet requirements, large or small, 
standard or special ... can be relied on, 
always, as an unfailing source of supply 
... permitting you to operate with smaller 
inventories. Ask for more information. 


TAYLOR FIBRE 


COMPANY 
NORRISTOWN, PA. 
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... find us specially equipped 
to handle their unusual problems 


An increasing number of manufacturers are making use 
of Mica Insulator Company's unusual facilities and ready 
cooperation in the development and manufacture of new 
and improved laminated Bakelite materials. The examples 
cited are typical. 







































New decorative 
materials make 
possible modern 


DECORATIVE LAMICOID The recently remodeled theatre architectural and 
P : . “ ees_s display effects. 

front shown strikes a modern note in decorative design by utilizing 

Lamicoid paneling for exterior walls. This versatile material has been 

used to advantage by enterprising designers and manufacturers for 

such varied applications as fireplaces, furniture, store fronts, cabinets, 

exhibits, etc. Available in natural wood finishes and solid colors. 


TRANSLUCENT LAMICOID This plastic sheet material, 
used for indirect lighting panel of the eye-catching counter display 
illustrated, has opened a new field for illuminated displays. It is a 
lustrous, flexible sheet with an unusual combination of structural 
features: — non-inflammable, non-shatterable, light weight, readily 
cleaned, easily printed or engraved, and low in cost. White or 
colors. Also available with an opaque surface for engraved signs, 


New, luminous 
paneling permits 
great flexibility in 
indirect lighting 


apparatus panels, etc. 





INDUSTRIAL LAMICOID The Laminated Bakelite 
sheet material illustrated has materially increased the life of this 
manufacturer’s plating barrels. It is the product of Mica Insulator Co.'s 
laboratory. .. one of the industry’s most modern, completely equipped ii deeiiiel ane 
research units. Also available as standard sheets, rods, tubes and resistant plastic 
fabricated parts, for mechanical and electrical uses. penels lengthen 


the life of plat- 
ing barrels. 






MICA INSULATOR COMPANY 
200 Varick St., New York; 542 So. Dearborn 


St., Chicago; 1276 West 3rd St., Cleveland . ioe 
eee | \MICOID Bee 
San Francisco, Seattle. Canada: Montreal, Toronto , / 
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9. Machined and molded Formica parts for elec- 
trical machinery and generating systems. 10. Di- 
lecto paper making machine parts, roll, doctor 
blade and suction box covers. 11. Laminated valve 
disks. 12. Rayon spinning buckets of Celoron 


extensive industry where so much water is employed. 

One of the special developments of laminated mate- 
rials resulted from the development of electrical re- 
frigeration. Laminated materials usually carry a char- 
acteristic phenolic odor, which is especially objection- 
able where food products are concerned. The require- 
ment in electrical refrigeration for a moisture-resistant 
material of low thermal conductivity and decorative 
value produced the demand that laminated materials be 
manufactured without any odor. This demand reached 
its height in the beginning of the depression and the 
success of technicians in developing such materials was a 
considerable factor in keeping up the volume of lami- 
nated products during the depression. 

One of the initial valuable applications of laminated 
materials resulted from their decorative value. In the 
radio field, this brought about the extensive adoption 
of radio panels and a subsequent decline of interest when 
radio panels were abandoned. The application of 
laminated products to decorative purposes awaited the 
solution of certain problems; the surfaces of laminated 
stock were too soft and were easily marred and scratched, 
materials were not light-fast, and colors produced dark 
ened in shade very rapidly, and the cost of manufactur- 
ing such a product was too high. The solution of these 
problems brought about the extension of laminated 
materials into the building and furniture industry 

In the beginning, materials made from phenolic resins 
were the only ones available for this purpose. About 
1930, the urea plastics had been brought to a point where 
they were suitable for laminating. For some years, the 
emphasis was placed on urea laminated materials in this 
field. The tendency of urea to warp and the difficulties 
involved in forming it left a demand for further develop- 
ments. This was made in 1935, by the development of a 
material which represented a return to phenolic resins 
as a basic material for its manufacture. 

This material is a laminated paper product obtainable 
in all colors, including the most delicate shades. It is 
light-fast, and weather resistant. It is translucent. 

This last property extends again the fields into which 
laminated plastics have penetrated. This translucency 
permits the application of the material as dials and 
indicating devices of all sorts to meet the modern de- 
mands of designing engineers for transmitting light 
through the dial and throwing the lettering into sil- 
houette relief. The suitability of the material for 
punching and forming, and its adaptability for printing, 
make it a valuable contribution to the hands of the 
decorative designers, and to the advertising specialists 
for illuminated signs. 

The unique feature in the history of laminated plastics 
is the insistence with which manufacturers have re- 
turned to phenolic resins for the base of their operations. 
Future development of laminated materials and their 
further extension into our industrial and social needs will 
depend to a large extent on the further stabilization of 
these materials to mechanical and electrical stresses and 
to weather and light conditions. 
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A YEAR'S PROGRESS IN DECORATIVE LAMINATED 


by W. G. STEINER 


SUBSTANTIAL PROGRESS HAS BEEN MADE DUR- 
ing the last year in increasing the distribution of deco- 
rated laminated. With improving business conditions 
and the rise in volume of sales of all other commodities, 
this new material went ahead, too, and will probably 
show for the current year an increase over the level of 
1929 of from 60 to 70 percent. In that respect its per- 
formance is somewhat similar to that of the plastics 
industry in general and many divisions of the greater 
chemical industry. 

There has been progress. too in the technical develop- 
ment which makes the production of the material pos- 
sible, although these have been detail developments, and 
nothing of vital importance in a technical way has been 
initiated during the year. 

Translucent sheet, which is a pure urea laminated, has 
been developed further by the production of new urea 


1. Detailed drawing showing construction Formica 
Type M top. 2. Laminated table top with edges 
covered with extruded aluminum molding. 3. Re- 
volving laminated doors in a Jchn R. Thompson Co. 
unit, installed by the International Revolving Door Co. 
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resins which have greatly increased the amount of light 
which can be transmitted, and made possible the pro- 
duction of a more uniform material. During the year a 
considerable number of additional laminators have be- 
gun the manufacture of such sheet which is especially of 
interest to the big electrical companies, two of which 
have their own laminating departments. Their close 
association with lighting and lighting problems natu- 
tally drew their attention to a material that promised 
wide usefulness in lighting fixtures, and provided a 
material that was not brittle and easily shattered, and 
capable of transmitting soft, diffused light. 

Due to the fact that this translucent urea material is 
very resistant to abrasion, its use has also been developed 
as a protective coating over the top surface of patterned 
decorative sheets of combination urea and phenol lami- 
nated, thereby greatly increasing the amount of wear that 
might be expected from table tops and other surfaces 
that are subjected to severe wear. 

Two or three years ago the government interested 
itself in fire-resisting material with which to build 
partitions in the. passenger quarters of ships. There 
was prepared and tested at that time a sheet with a light 
corrugated asbestos center and a plastic surface finish. 
Inactual fire tests conducted by the government on various 
materials the performance of this combination was such 
that considerable interest has been aroused in it for the 
partitions of new ships that are now, or soon will be, 
under construction. One large modernizing job has 
already been carried out with sheets of these specifica- 
tions, and doors were also finished in laminated plastic 
to match the paneling. This is an application in which 
the laminators and the manufacturers of asbestos sheets 
are cooperating toward the development of what gives 
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When your specifications read 
‘“‘Westinghouse MICARTA,”’ you 
can be sure of low fabrication costs. 
Its easy workability results in fast 
production and uniform quality 
of product, without excessive 
spoilage. Production costs also 
are less because special equipment 
is unnecessary. MICARTA is 
easily machined, sawed and drilled 
with ordinary machine tools. It 
punches readily. It can be tapped 
easily and will hold the thread. 
Yet MICARTA’S easy worka- 


Ss 
EASY WORKABILITY 


CUTS COSTS 


bility is achieved without sacrific- 
ing in any degree its high dielec- 
tric strength, great mechanical 
strength, low moisture absorption 
and other properties which have 
made MICARTA the “‘cure’”’ for 
many difficult design and produc- 
tion problems. 

Investigate MICARTA. Send to- 
day for complete technical details. 
Be sure to name your products. 
Westinghouse Electric & Manu- 
facturing Company, Micarta 
Division, Trafford, Pa. 
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3—Low Moisture 
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promise of being a considerable volume of business if 
and when the American ship building industry revives 
on a good scale. 

In connection with use of plastic laminated for fire- 
resisting purposes, one of the companies has developed 
what has been called a flame-resistant sheet, by incor- 
porating in the mix with which the laminated sheet is 
made some of the chemicals that are commonly used for 
purposes of extinguishing fires. This treatment has 
increased the resistance of the material to igniting and 
flaming. As it is an organic material it will still car- 
bonize if submitted to sufficient heat, but it will not flame 
and the treatment has been found to greatly reduce the 
amount of fumes given off by the burning of the material. 

There have been developments, also, in ways of using 
plastic sheet that would cut down the final cost of the 
product. For instance, in table tops with plastic sur- 
faces it had previously been the practice to cover the 
edges of the table tops with plastic sheet as well as the 
top surface. This matter of covering and finishing the 
edges required a great deal of careful hand work and was 
an important factor in making the table top covered 





with plastic laminated one of the more expensive types. 
A method has now been developed of covering these 
edges with an extruded aluminum molding which can 
be applied more rapidly at a saving in labor and time 
and this has made possible a sharp reduction in the price 
of table tops of this sort. They retain the full plastic 
top sheet with all the advantages, lack of brittleness, 
resistance to stains and spotting with liquids or lighted 
cigarets, etc., which they had before. These tops 
can be made in all the colors available in other plastic 
tops and with inlays in color and metal. 

Another novelty in the application of the material has 
been the development by two laminators of a new type of 
kitchen cabinet top with sinks attached. These are 
made with a top surface of '/, or */s in. solid laminated 
sheet. A strong wood frame is used around the edges 
to support the top and give it an appearance of greater 
thickness. This edge is finished by covering with an 
angle channel of laminated material. A back splash of 
laminated sheet on wood is attached and the whole thing 
is shipped to the kitchen cabinet manufacturer or dealer 
from the plastic fabricator’s plant with the sink already 


4. Interior of Hoi Sai Gai Restaurant, Chicago, in which Formica is used for exterior of all booths, table tops, bar top, back bar and 


ceiling lighting fixtures, 5. 
checks. 7. Kitchen cabinet top made with thick laminated sheet. 
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Micarta is used in the interior of the Nita Theater, Chicago. 6. 
8. 


Formica store front in red and white 
Laminated Beetle nameplate panel, made by General Electric Co. 
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We asked a maker of sounding devices why he selected Phenolite (laminated bakelite ) 


for use in his products. In reply he pointed to this ingenious coil form assembly in which (1) six 
punched parts of Phenolite are fitted together in perfect alignment, (2) wire is wound on the 
spool to form an electro magnet. In Phenolite he finds these unique fabricating possibilities, 
electrical and mechanical strengths. Light, rigid, non-splintering. Resistant to weather, heat and 
moisture... Perhaps you, too, will find in Phenolite, laminated bakelite, (or National H- A-R-D 
Vulcanized Fibre) a short cut, betterment or economy in product or plant equipment. 


NATIONAL VULCANIZED FIBRE COMPANY, Wilmington, Del., U. 8. A. (Offices in Principal Cities) 
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Soda fountain top, paneling and ceiling in Page Dairy are of Micarta. 10. The 
working surfaces in this kitchen are covered with laminated material. 11. Lami- 
nated bar and table tops are easily cleaned. 12. Micarta paneled bath room 


attached. These have been made in standard sizes to fit 
the standard cabinets for which there is the greatest 
demand. The price is in line with other high grade 
materials used for the same purpose, and the application 
promises to have some future. 

During the year the established applications of the 
material have shown greater activity than before, in 
part a reflection of the improvement in business every- 
where. All of the leading soda fountain manufacturers 
now offer counters covered with plastic veneers, and they 
constitute a large percentage of all the fountains sold. 

The railroad industry in building its new high speed 
trains has made almost universal use of laminated for 
table tops in the lounges, window sills and in some cases 
bars in tavern cars. Some very attractive bar jobs with 
translucent panels have been developed for this purpose. 
Several of the leading chain store companies have stand- 
ardized on laminated for such uses as column covering, 
wainscoting and counters, and have been opening and 
modernizing many stores recently which increased the 
amount of material flowing through that outlet. 
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The largest specification of laminated sheet for any 
one single operation was made by the Architect of the 
Capitol in laying out the new Annex to the Library of 
Congress, where $100,000 worth of the material will be 
installed for wainscoting, baseboard, telephone booths, 
card index drawer fronts, book conveyors and many 
similar uses. The erection of this building is now under 
way and the laminated material is being manufactured 
and installed at the rate of about $10,000 worth a month. 

Facilities available for the production of decorative 
laminated have been strained to the utmost in getting out 
orders during the early months of 1937, and considerable 
new equipment has had to be provided as rapidly as pos- 
sible in the way of presses for molding baseboard, addi- 
tional facilities for making inlays and so forth. 

Still the product continues as a specialty with a rather 
narrow market, due chiefly to the cost factor which is 
high, and it seems doubtful that it will ever move in 
very large volume until an entirely different type of 
equipment is available for making it which will reduce 
the time and labor of the process. 
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Synthane protects—protects the flow 
of energy from generator to bus bar 
to substation to point of use... . 


Synthane has many other applica- 


tions. ... Synthane Bakelite- 
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1. Quick acting hot press for resin bonding in a fir plywood plant. 2. Resin bonded 
plywood used in ‘speed wall” prefabricated wall. (Photos courtesy |. F. Laucks Inc.) 


RESIN BONDED PLYWOOD 


by |. F. LAUCKS 


THE IDEA OF RESIN BONDED PLYWOOD IS NOT 
very many years old. In fact, it may still be said to be in 
the development stage. A good deal of information still 
needs to be obtained on the subject. One good evidence 
of this at the present time is the discussion now being had 
among plywood manufacturers and plywood buyers as to 
proper specifications for resin bonded plywood. It must 
be remembered that the hot press in the United States is 
also only a few years old. It is true that certain pioneers 
have used the hot press for a long time but its use was 
not at all common and both the adhesives and processes 
for using them were quite different from those now avail- 
able. At the present time the situation is quite the re- 
verse. The hot press has become a common picce of 
apparatus in plywood plants, both East and West, and 
new adhesives and ; rocesses now available have opened 
extensive and attractive new fields. 

Resin bonded plywood followed the hot press. This 
may seem like a truism, but what I mean to say is that 
the hot press was first used for the sake of the advantages 
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which the hot press itself has to offer plywood and from 
this use of the hot press sprang the idea of using resins as 
bonding agents. 

The idea of an absolutely waterproof plywood has 
long been in the minds of those in the plywood industry. 
Plywood has, of course, in the past in the cold process 
had to content itself with glues which could be called no 
more than water resistant. It is true some of these were 
highly water resistant, but, nevertheless, they could not 
be called waterproof. Since the glues or the glue lines 
were much less water resistant than the wood itself the 
tendency of the plywood manufacturer in thinking on 
this subject was to consider that if he had a waterproof 
glue his troubles in this direction would be over. In 
other words he lost sight of the fact that the wood itself 
was one very essential clement of a waterproof panel. 
Now that the glue line has been made waterproof the 
responsibilities of the wood in the partnership of wood 
and glue are being more clearly brought out. It is now 
even being thought that the wood itself may have be- 
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Do you use the same care in selecting 
the right base paper for laminating that 
you use in selecting your resins? 

Hurlbut specializes in the manufacture 
of papers particularly suited for trans- 
lucent plate, white opaque plate and for 
high-grade electrical plate. 

High standards are maintained for 
cleanliness, formation and uniformity 
of physical tests. 

We invite your inquiries on special 
papers and will gladly work with you on 


any of your paper problems. 
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folders and catalogs. 
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3. Resin bonded plywood in exterior of |. F. 
Laucks Inc.'s plant. 4. Radiobar made of Tego- 
bonded plywood by Tyler Cabinet °. 


come the weakest member of the partnership and more 
thought must be paid undoubtedly to behavior of wood, 
to the stresses set up in it, to the action of heat on it, to 
make a more perfect panel. It may even be necessary to 
do something to improve the natural properties of the 
wood either before or after making up the panels. 

Probably one reason why the idea of resin bonded ply- 
wood became popular so quickly was due to the very 
considerable interest which has developed lately in the 
idea of using plywood in building construction. Of 
course, the idea of prefabrication had a great deal to do 
with this, but not only is plywood almost essential in the 
prefabrication of buildings, but also the builders of con- 
ventional style houses are more and more being attracted 
by the possibility of savings and improvements in con- 
struction by the use of plywood. Also it might be said 
that the idea of resin bonded plywood came along at the 
psychological moment. The plywood consuming public 
was ripe for the suggestion. Of course, it might also 
be said that the suggestion was made because of the 
growing demand for such plywood. It may be another 
illustration of what has been so often observed in the de- 
velopment of industry, that when the need for a product 
arises the product is shortly thereafter produced. 

As a matter of fact there is a great deal of ordinary cold 
process plywood used in many situations where it is ex- 
posed to the elements, in some cases in quite severe con- 
ditions. It is true that failures occur from time to time, 
but this, to a great extent, is due to the necessary vari- 
ables of the cold process of laying up plywood. In other 
words, the best panels possible to produce by the cold 
process of plywood manufacture are quite weather re- 
sistant. It must be remembered that the hot press proc- 
ess of producing plywood can be made extremely uni- 
form aad that this is one of its very great advantages 
over the cold process. This matter of uniformity is per- 
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haps not generally realized by the plywood consuming 
public and it is worthwhile to digress for just a moment 
to consider this matter. 

In the cold process of laying up plywood a bundle of 
plywood panels is assembled, each being successively 
spread with glue and laid up one on top of the other un- 
til the bundle may contain anywhere from 50 to 75 pan- 
els. This operation may consume anywhere from 15 
minutes on up to in extreme cases an hour or so, depend- 
ing on the difficulty of assembling the panels, the speed 
of the workmen and other considerations. When the 
bundle is finally buile up to the desired height it is then 
put under pressure. Now it happens that the interval 
of time that elapses between the moment when the glue is 
first spread and the moment when the panel goes under 
pressure is a most important interval of time as far as the 
quality of the gluing is concerned. It will be seen from 
the above description that this interval varies in the 
cold process over quite a wide range, consequently the 
quality of the panels is also bound to vary. 

In the hot press process, however, things can be so 
atranged that this time variable does not exist and it 
further happens that with resin glues this interval of 
time is not so important as it is with the cold process 
glues. So from two standpoints resin glued panels can 
be made much more uniform than can cold process ply- 
wood. This matter of uniformity is one of the most im- 
portant properties of resin bonded panels. 

When to the waterproof resin glue line is added the 
possible improvements in uniformity and the freedom of 
the resin glue line from attack by mold, rot, fungus, etc., 
it will be seen that a properly made resin bonded panel 
is quite a different matter from the old idea of plywood. 
It is now possible to produce a new type of engineering 
material whose properties can be predetermined well 
within the limits of the usual structural materials. 

While the first thoughts of resin bonded plywood were 
undoubtedly along the lines of producing plywood to 
meet outdoor conditions, still as the resin bonded idea 
developed it has been found to have many other adapta- 
tions and fields of usefulness outside of plywood for out- 
door uses. The high grade cabinet and furniture trade 
is a case in point. Ever since furniture has been made the 
need for water resistance in the veneer has been recog- 
nized. This need became more apparent, in the more 
humid climates in which the furniture was to be used. 
Periods of high humidity are common in a large part of 
the furniture consuming area of the United States and, 
in countries to which the furniture industry might well 
export, such as tropical countries, these humid condi- 
tions ate all the more apparent. Not only is the humidity 
of the atmosphere important, but many pieces of 
furniture are subjected to accidental contact with water 
during their lifetime. So that, from many standpoints, 
the matter of water resistance in furniture and like con- 
structions is of great importance. 

But in spite of this great need for water resistance al- 
most no furniture was constructed up to the last few 
years with any water resistance in its glue lines, and the 
reason for this could undoubtedly be laid to two causes: 
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First, because of the fact that in the cold process, used 
exclusively until a few years ago, the only water resis- 
tant g'ues available were glues which caused a great deal 
of crouble with stain. Stain in general was due to the 
alkaline nature of these glues, a certain portion of the 
alkali migrating to the surface of the veneer. This 
necessitated a great deal of care and extra expense to 
prevent. As a result, water resistant glues were not fre- 
quently used in the furniture industry. A second reason 
was the fact that the water resistant glues of the cold 
process were hard on the cutting tools used in the furni- 
ture industry. As a result of these two peculiarities of 
cold process water resistant glues they were little used. 
In other words, the furniture manufacturer preferred to 
take his chances with troubles due to lack of water re- 
sistance than to make water resistant panels and endure 
the manufacturing difficulties he would encounter. 

Now, however, the situation has greatly changed. 
The hot press has enabled certain resins to be used in the 
manufacture of high grade cabinet plywood or furniture 
plywood which give the furniture manufacturer all the 
water resistance that he needs in his product and, at the 
same time, present not the slightest risk of stain. Also 
they are easy on the cutting tools. Asa result these resins 
are becoming more widely used in radio cabinet manu- 
facture, furniture and other high grade plywood. 

Recent developments in resins for plywood have re- 
sulted in important advances. The importance of speed 


5. Wall units for Gunnison Homes, resin bonded, 
are in sound condition after tossing two weeks in 
Ohio flood waters in this Albany plent. (Photo 
courtesy Resinous Products & Chemical Co. Inc.) 
6. Resin bonded fir plywood sheaths wood framed 
building. (Photo courtesy General Plastics, Inc.) 


of set has been more and more realized since the time 
that plywood has to remain in the hot press in order to 
set the resin determines to a large measure the output of 
the press and also the cost of the plywood produced. If 
resin bonded plywood is to become widely used it is 
highly essential that its cost be reduced and one of the 
most important developments in this respect has been 
the development of quick acting resins. Once these 
quick acting resins were an accomplished fact it became 
necessary also to develop quicker moving hot presses in 
order to get the full advantage of the speed of the resins. 
Such new quick-acting presses are also an important fac- 
tor in reducing the cost of resin bonded plywood. 

It also happens that these quick-acting resins have the 
property of setting at a low temperature. Low tempera- 
ture is especially important on many woods. Some 
woods are discolored by high temperatures. With other 
woods, other effects develop . . . . sometimes weakening, 
sometimes checking with unduly high temperature; so 
it becomes important to find resins which will set at the 
lowest possible temperature in order to preserve the best 
natural qualities of the wood. 

In the last year or so there has been considerable dis- 
cussion about tests for resin bonded plywood for outdoor 
use and this discussion is still proceeding. In some 
quarters boiling tests have been advocated. Boiling 
tests, however, have been found to be of little practical 
value in testing of glue lines. The boiling test is a spec- 
tacular one, but, unfortunately, not a practical test, be- 
cause little plywood is subjected to boiling. Practical 
plywood and glue manufacturers found out long ago 
that it was not practical when the boiling test was pro- 
posed for casein glues. It was found at that time that 
glues that would pass the boiling test with flying colors 
would not necessarily pass the test of exposure to cold 
water or to atmospheric conditions. Much better tests 
than the boiling tests are alternate soaking and drying 
tests, or better still, exposure to actual outdoor condi- 
tions. Where the use of resin bonded plywood involves 
preserving the full strength of the wood, strength and 
puncture resistance tests may ensure against weakness 
due to abusive heat treatment in manufacture. 

In general it may be said that the development of ad- 
hesives for resin bonded plywood is taking a course 
similar to that of the older plywood glues. No single 
ideal adhesive to meet all conditions and suit all prod- 
ucts is probable because different resins have different 
properties and meet different needs. The one common 
essential is extremely high water resistance and bond 
strength. The economic advantage of ability to set fast 
at low temperature is also obvious. To utilize speed, fast 
press action is necessary and the old type of hot press is 
slow. Therefore, prospective manufacturers of resin 
bonded plywood will be wise if they avoid handicapping 
themselves at the start in the matter. of slow acting 
presses. Before actually equipping a plant to make any 
of the several classes of resin bonded plywood, the vari- 
ous resin adhesives should be studied to find out their 
respective fitness for the work in hand and then modern 
equipment can safely be purchased. 
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Various forms of plastic materials are shown at top while below are some of the objects fashioned from 
plastics which are commonly used in automobiles of today. (Photos courtesy General Motors Corp 
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PLASTICS AND THE MOTOR CAR 


by HARLEY J. EARL 


PLASTICS ARE TAKING AN INCREASINGLY IM- 
portant place in the interior decorations and in some of 
the other details of the modern automobile. The popu- 
larity of plastics in motor car construction has come 
swiftly. Only within the last five years, for exampie, 
has it been deemed possible to mold as complicated an 
object as a steering wheel. Now it is appreciated that 
plastics constitute a much better material for this pur- 
pose than any other now available. 

The experience of the last few years, with their history 
of development and achievement, serves as an indication 
of what may be expected in the future, as ways are found 
to mold even more complicated parts used in the manu- 
facture and decoration of automobiles. Plastics have 
been, and will continue to be highly successful because of 
their ease of fabrication, beauty of finish, permanency of 
color, and absolute accuracy of manufacturing. Already, 
these pieces formed of plastics are going into the auto- 
mobile: steering wheels, horn buttons, gearshift balls, 
instrument board parts, control knobs, instrument cluster 
faces, dome light lenses, hardware knobs and escutch- 
eons, and various minor pieces, such as robe rail ends, 
light switch buttons and assist strap ends. 

Development of piastics, particularly of cellulose ace- 
tate, which leads by a wide margin over other forms of 
plastics used in the automobile industry, has been greatly 
enhanced by the manufacturers of this material. There 
were many problems to be mastered in the wide variety 
of specific pieces comprising interior adornments. For 
instance, a steering wheel presents quite a different 
manufacturing problem from that presented by hardware 
knobs. Perhaps most important has been the contribu- 
tion of molders and fabricators in the development of 
various materials and methods of molding with new 
types of machinery. The chief processes being used at 
present are pressure molding and injection molding, the 
latter of which presents a newer and faster method. 
This development of molding processes carries with it 
the necessity for working out suitable materials. In in- 
jection molding the material] is injected into the mold 
under great pressure, and upon the composition of this 
material depends the results obtained. 

Almost as important as the method of fabrication has 
been the selection of suitable colors to fit interior schemes. 
In this, material manufacturers have played a leading 
part, developing materials the colors of which are so per- 
manent they will last the life of the car. The use of color 
is ever on the increase and will continue to be more and 
more of a factor in the determining of new materials. 
Cellulose acetate has been most satisfactory, in that 
the material lends itself to an unlimited number of 


colors. Along with the development of color has 
come the addition of aluminum powders, which have 
given plastic products a very interesting texture, and 
which have been used successfully by several leading 
motor car manufacturers. 

Solid colors and semi-translucent colors are enjoying 
great popularity in that they are keyed to the modern 
tempo. Ingredients of these materials will determine 
their future success in relation to the methods of fabrica- 
tion to be used. 

Some very interesting results have been obtained by 
the addition of foreign materials such as cotton threads 
and glass spangles to achieve vitally new appearances. 
Some of these create new problems which we are confi- 
dent will be worked out, and which will result in some 
very unusual effects. It must be kept in mind that the 
plastics industry moves in the same modern tempo as the 
automobile industry in trying to discover new materials 
and textures and to create new uses for materials 

Perhaps nothing in the plastics industry is so exciting 
as a look at new materials which are fast becoming 
available. Among them are the methyl methacrylate 
and acrylate resins. The accompanying photographs 
give an idea of some of the outstanding characteristics of 
these materials. Among the more important advantages 
is the beautiful clarity which is possible either by ma- 
chining, pressure molding or (Continued on page 315) 


Top—Automobile fittings injection 
molded by American Insulator Corp 
Below—Appointments of  Tenite 
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Acrylic resins are quite universally used 
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for aircraft cockpits in place of glass. These in the Vultee model 


V-11GB attack bomber (Fig. 1) and the Curtiss YIP-36 pursuit plane (Fig. 2) are made of Plexiglas 


PLASTICS ALOFT 


by D. S. FREDERICK 


LOW SPECIFIC GRAVITY AND GREAT STRENGTH 
per unit weight are of primary importance in materials 
to be considered for -use in aircraft construction. As 
many plastics combine these essential properties, they 
are finding wide application in the aircraft industry. 
Everyone is familiar with the doped fabric used as 
aircraft coverings. Cellulose nitrate was first employed 
as a coating for airplane fabric, but, due to its inflamma- 
bility, it was gradually replaced in part by its less dan- 
gerous relative, cellulose acetate. The advent of all- 
metal planes has gradually forced the use of dopes to 
decline, although lower-priced airplanes still use large 
areas of doped fabric. In addition, fabrics for use in 
lighter-than-air craft are usually treated with dope. 
Laminated phenolic airplane propellers were found very 
suitable for use in aircraft, due to their great strength, re- 
sistance to wear and abrasion, and non-warping qualities. 
The use of laminated propellers has not been widespread, 
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due to the high mold cost and rapid change of design of 
air screws; however, with airplane construction rapidly 
approaching the mass production stage, it seems probable 
that laminated propellers may again be widely used. 
Molded and laminated plastics have long been used in 
aircraft flight and navigation instruments. Plastics 
have also been employed in airplanes for many of the 
parts such as distributor heads, switches, magnetos, 
terminal sleeves, etc., which were actually adopted 
from the automobile industry. The increased employ- 
ment of radio in aircraft has brought with it many plastic 
parts used in complicated electrical equipment. Lami- 
nated plastic aircraft pulleys have been developed which 
reduce friction and facilitate proper lubrication. Syn- 
thetic resin finishes are used for coating metal surfaces on 
airplanes, particularly where there is danger of unseen 
corrosion, as.on the interior surfaces of metal wings. 
Increased competition in airplane passenger service has 











caused airline operators to improve the appearance and 
comfort of the cabin of passenger planes. Laminated 
plastics are used in decorative panels while molded 
plastics are employed in the lighting fixtures. 

The rapid development of transparent plastic materials 
has been of great interest to the aircraft industry. Lami- 
nated glass has been widely employed in aircraft win- 
dows, windshields and cockpit enclosures, but the high 
specific gravity of glass has always been bothersome to 
the aircraft engineer. Very thin laminated glass was 
developed especially for aircraft usage. Although this 
safety glass exhibited great resistance to penetration, 
the glass itself cracked under a slight impact or pressure. 
Furthermore, laminated glass is not readily available in 
cutved sections which are necessary for the reduction of 
wind resistance in aircraft. Laminated glass is still used 
in many airplane windshields, as no transparent plastic 
material has been developed which possesses a surface 


hardness equivalent to that of glass. However, most of 


these windshields are made in flat sections, as curved 
laminated glass is quite expensive and tends to delami- 
nate upon being subjected to weathering and vibration. 

The ideal transparent material for use in aircraft would 
have a low specific gravity, high impact strength, hard 
surface, low temperature coefficient of plasticity, per- 
manent water-white color, would be non-inflammable 
and could be formed easily into curved sections. Acrylic 
plastics possess more of these desirable characteristics 
than any other available material and they are being used 
on an increasing scale. 

Before the advent of acrylic resins, the aircraft engi- 
neers were forced to employ many unsatisfactory prod- 
ucts which were not particularly adapted for use in air- 
craft. Cellulose nitrate was the first transparent plastic 
use in aircraft, but, since it possessed the inherent dis- 
advantages of inflammability and yellowing, it was 
gradually replaced by cellulose acetate. These cellulose 
derivatives both show limited (Continued on page 318) 


This Seversky P-35 (Fig. 3) is equipped with Plexiglas as is the Beech- 


craft 18, the interior 


of which is illustrated in Fig. 4 below 
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THE APPLICATION OF LAMINATED 


PLASTICS TO ELECTRICAL APPARATUS 


by H. H. ASHINGER 


THE STORY OF THE ORIGIN AND EARLY DE- 
velopment of laminated plastics is one chapter in the 
history of the development of the electrical industry. 
Among the principal factors contributing to cheaper and 
better electricity is higher voltage generating and dis- 
tributing apparatus. The development of this higher 
voltage equipment depended largely upon improvements 
in insulating materials. 










































In the early days, mica, hard fiber, varnished cloth 
and paper were the most suitable materials for insulat- 
ing purposes, with mica occupying the preferred posi- 
tion. However, it had serious disadvantages in size 
and strength since it could be secured only in small 
pieces and was quite brittle. It served best when built 
up of thin pieces placed in overlapping positions on a 
sheet of paper with a shellac binder. This form is still 
in use where mechanical strength is notimportant. Var- 
nished paper and cloth were stronger and easier to handle 
but required mechanical support. Fiber had good me- 
chanical strength but absorbed moisture and lost its elec- 
trical qualities. A need existed for an insulating ma- 
terial of good mechanical as well as dielectric strength. 

About 1904, a process was invented for manufacturing 
a material which consisted of a filler or a series of lami- 
nations of a fibrous mixture with or without mica held 
together by a binder of shellac, cured under high tem- 
perature and pressure. 

The process was immediately successful in the manu- 
facture of round tubes, the material without mica soon 
predominating. Basically, a sheet of paper coated on 
one side with shellac was wound under tension on a 
hot mandrel. The tube was then removed endwise. 
Such tubes quickly became popular with engineers and 
have since been used extensively in electrical design 
One of the more spectacular developments was the con- 
denser bushing for high voltage transformers and circuit 
breakers. Porcelain bushings had certain limitations. 
These new laminated tubes were found to be satisfactory 
in thin walled sizes but heavy walled tubes for higher 
voltage failed through concentration of stresses at the 
inner and outer surfaces. It had been known that a 

stack of condensers in series would uniformly distribute 
the stress. Soa thin foil was introduced in the bushing 
at frequent intervals as it was wound to form a stack of 
concentric condensers. Bushings of this type have been 
built for 1,000,000-volt service. Rectangular tubes were 
readily made by softening and forcing round tubes over 
a rectangular mandrel. 


1. Boiler house control board of laminated 
phenolic. 2. Brush holders in motors, genere- 
tors and transformers are laminated. 3. Con- 
trol panels} {with contactors, terminals, 
etc., assembled in place. (All photos 
courtesy Westinghouse Elec. & Mfg. Co.) 
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The mechanical and electrical properties of laminated plastics make possible these controller 
cams (5) and slot insulation on armature (4). 6. Plastic plates for switches. 7. Coil forms 
8. Bus bars insulated with rectangular tubes and molded joints of laminated phenolic 


Because of the success of the new material in tube form, 

the manufacture of insulating plate appeared to be a 
simple and logical step. However, it was discovered 
that plates made of paper and shellac would not stand 
bending stress. The laminations would split apart. 
Heat such as that generated in electrical machines would 
soften the shellac and the plates would collapse. Ap- 
parently plates of this material were impractical. 
i In 1907, Dr. L. H. Baekeland invented a synthetic 
phenolic resin which possessed qualities later found to be 
valuable in laminating work. This resin possessed the 
unique property of being first softened and then hardened 
by heat. One company saw the possibility of its use 
as a binder in place of shellac in making a heat-resisting 
laminated plate and started experimental work. 

The new binder was first tried in rubes but results were 
not encouraging. The time required to harden the 
binder while in the tube machine was far too long even 
at the highest possible working temperature. The 





next step was to wind and cure partially in the machine 
and finish curing in an oven. This solved the problem 
of production time but tubes blistered, layers split apart 
and electrical properties were poor 
appeared to be little better than shellac 
The principal ingredients were formaldehyde and 
phenol (carbolic acid). Formaldehyde is a gas which 
to be handled commercially is dissolved in water. Con- 
siderable water was left in the product in the varnish 


The new varnish 


making process. Many months of work were required 
to devise a means of removing it and then good results 
were uncertain. Much more work was required to ana- 
lyze and control other free ingredients in the varnish 
before uniformly good tubes were made. 

Plate manufacture was first attempted by the tube 
flattening process but was not successful because the 
flattening operation had to be done while the binder was 
soft, and in that state, the adhesive strength was low. 
Attempts to press plates in a (Continued on page 316 
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SYNTHETIC RESINS FOR THE TEXTILE INDUSTRY 


by DR. D. H. POWERS 


ONE OF THE MOST INTERESTING DEVELOP- 
ments which has taken place in recent years in the textile 
industry has been the development of synthetic resins for 
impregnating and finishing textile fabrics. We are all 
familiar with the earlier development of resin coated 
fabrics such as oilcloth, artificial leather, etc., where the 
final product was substantially a sheet of resin and the 
textile fabric merely acted as a backing or reinforcing base. 
These coated fabrics had lost all of the properties of a 
fabric, and had little porosity, adsorbency or softness. 
The recent application of resins which has made possible 
their impregnation into the fiber has led to the produc- 
tion of a fabric which looks substantially unchanged and 
possesses new and advantageous properties. In the past 
few years several million yards of cotton and rayon 
fabrics have been impregnated with synthetic resins and 
sold over the counter as improved fabrics at a higher 
price in new and wider markets. While the field for 
coated fabrics is limited, there is an extremely wide 
range of possibilities for these ‘‘resin modified"’ fabrics. 
Their wider adoption and general use for all types and 
styles of textile fabrics are dependent only on the applica- 
tion of the resin under the suitable textile mill condi- 
tions and on the development of improved properties in 
the fabric or fiber to justify the cost of the application. 


Anticrease fabrics 


The most important development of synthetic resins 
for textiles is the anticrease fabrics which were worked 


Plastics of this type in soluble form 
are used in the treatment of fabrics 




















out and patented by Tootal, Broadhurst, Lee Company 
of Manchester, England. A number of textile finishers 
in this country are licensed under this patent to produce 
anticrease and crush resistant cottons, rayons and linens. 
This process consists of penetrating into the fiber the 
water soluble urea-formaldehyde type resin, curing the 
resin within the fiber and removing any excess resin 
from the surface of the fiber. In this process the weight 
of the fabric may be increased as much as 15 percent and 
the resilience and springiness of the fiber increased mani- 
fold. There is little increase in stiffness and no decrease 
in adsorbency. Dresses made of these anticrease fabrics 
are on the market and are particularly popular for sum- 
mer wear. They may be packed in a suitcase and shaken 
out after a long trip, retaining their original freshness 
and crispness. Men's and women’s rayon suitings made 
from anticrease and crush resistant materials are one 
of the most important developments in this field. These 
suitings are particularly cool and attractive and retain 
their shape and appearance after continued use. Linen 
suitings and dress fabrics have been anticreased and the 
marked demand for these fabrics has rapidly increased 
There has been no question about the demand for a cool 
linen suiting which would not wrinkle or muss as soon 
as the customer learned that it was available. Spun 
rayon dress fabrics when properly anticreased took on 
the character of a fine grade worsted and had an equiva- 
lent resistance to mussing. It has been shown that there 
was little market for many of the spun rayon fabrics 
unless they were given the anticrease resin treatment. 


Non-slip finishes 


The Aspinook Company has recently patented the use 
of surface resins for the production of non-slip finishes. 
Rayon sleeve linings and coat linings were treated with 
a water solution of a slightly soluble resin and the 
warp and filling yarns were cemented together by a 
small amount of clear surface resin. Fabrics which had 
previously pulled out at the seams and slipped badly, 
after treatment with a small amount of resin, showed no 
tendency to slip and pull out and this fact widened the 
use and demand for this type of lining fabric. By the 
proper application of resin, no apparent change in ap- 
pearance of the fabric was noticed with the resin applica- 
tion and no stiffness or harshness resulted. The develop- 
ment and possibilities of this type of resin modified 
fabric are just beginning to be recognized. 


General applications 


There has been increasing interest in the use of resins 
for the production of permanent (Continued on page 313 
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Vinylite resins 





An excellent base for surface coatings... 


forming hard and durable porcelain-like finishes 








Metals coated with “Vinylite” resins can 
be stamped, drawn or spun without break- 
ing, chipping or loosening 
ON" FEREALs sto Renta, comes Ge 
These finishes are highly resistant to weath- 
ering agents, chemical fumes, acids, alkalies, 
alcohols, greases, fats and oils, and practi- 
cally all corrosive agents. An unlimited 
variety of colors is available. Maximum 
adherence to metal is secured by baking. 
Coatings of “Vinylite” resins are used 
for lining metal beverage and food contain- 
ers; finishes for bar fixtures, hotel, hospital, 
and kitchen equipment; bottle and jar caps 
and a countless variety of articles stamped 
from coated sheet metal. 

The same properties which make 
“Vinylite” resins so highly satisfactory as a 
On PAPER coating for metals contrib- 
AND METAL ute to their excellence for 


FOIL: paper and metal foil coat- 


ings. In addition to the resistance and non- 


toxicity of the resin film, it is odorless and 
tasteless, and can be heat-sealed. “Vinylite” 
resin films are especially desirable for food 
wrappers and packages that must be airtight, 
moistureproof, grease-resistant and chemi- 
cally inert. “Vinylite” resins are also used for 
coating and impregnating fabrics where re- 
sistance to water, oil and grease is desirable. 

The alkalinity of cement, which affects 
other materials, does not affect “Vinylite” 


resin coatings. A strong, 
ON CEMENT durable finish can be 
SURFACES: 
secured with “Vinylite” 
resins On concrete and asbestos surfaces, 
alkali composition wallboards, and in swim- 
ming pools, 

Leading lacquer manufacturers have de- 
veloped the formulation of these surface 
coatings and can furnish “Vinylite” resin 
finishes in commercial quantities for 


industrial uses. Further information will 


be sent upon request. 
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WHAT ARE THESE RESINS? 


They're synthetic or artificial gums built up from 
chemicals. Durez resins are phenol-formaldehyde 
derivatives which set infusibly by chemical reaction 
—not mere oxidation. They are used for such diverse 
purposes as bonding metal to wood or rubber; im- 
pregnating pulp, fabrics, asbestos; protective coat- 
ings for wire, metal, rubber, wood, composition; for 
insulating, sizing, bonding, acid and waterproofing. 


WHAT DO THEY DO? 


The jobs that a Durez resin can do are almost unlim- 
ited, Used to impregnate brake linings they lengthen 
life, end squeaks. They waterproof paper and card- 
board containers. They are used to impregnate noise- 


less, long-wearing fabric gears. To plywoods they 


usesin... 


AUTOMOTIVE, 
COMMUNICATION, 


PAINT 


AND MANY OTHER FIELDS 


impart resistance to moisture, vermin and fungus J 
growth. Applied to a variety of materials, they add | 


RESISTANCE TO 


SOLVENTS FRICTIONAL WEAR 
OIL HEAT 

GREASE ACIDS 

CAUSTICS ELECTRICITY 


There are over 100 Durez resins, each designed for a specific use. 
In our many years of research and experiment we have accumu- 


lated data on a wide variety of applications. Feel free to write us , 


in complete confidence so that our experience and yours may be 


combined to mutual advantage. Our laboratory staff is ready to 


cooperate on specific applications involv- 
ing synthetic phenolic resins. In writing, 
give as much information as possible. Ad- 
dress General Plastics, Inc., 710 E. Walck 
Road, North Tonawanda, N. Y. 

SEND FOR FREE BOOKLET 





DUREZ resins 


have countless | 


BUILDING, ELECTRICAL, 


JACK OF ALL TRADES|* 
AND MASTER OF EACH 
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FOR IMPREGNATING...Durez resins impregnate paper and fabrics, 
make sheet laminated material that is dielectric and resistant to water, 
solvents, mild acids and alkalis. They reduce the porosity of metal cast- 
ings. They impregnate flexible woven belting, make it strong and long- 
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wearing. Brake linings show longer wear and a more uniform friction 
coefficient when impregnated with Durez resins. Silent gears and bear- 
ings, that never need oiling, are made with Durez resins. They impreg- 
nate wood, make it stronger, give it a smoother finish. 


es 





FOR BONDING ...Durez resins bond plywood, veneers, high speed 
grinding wheels, giving them strength, resistance to frictional wear and 
heat. They bond graphite to form long-wearing commutator brushes that 
will not soften under heat. They are used for fixed resistance units, the 
resins acting both as a bond for the inert filler and supplying the neces- 
sary electrical resistance. They bond sand cores, make possible the 
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production of smoother, less porous metal castings. 
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j | FOR INSULATING... Durez resins impregnate the armatures of electric 
motors that must withsiand severe service. Here they provide high insu- 
lation, strong mechanical bonding and resistance to water, oils, heat and 
chemicals. Durez resins coat wires, coils, and numerous other electrical 
parts that must have high insulation value. 
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FOR COATINGS THAT MUST WITHSTAND SEVERE SERVICE... Durez 
resins coat hard rubber steering wheels, give them resistance to abrasion 





and perspiration. They are used in the rayon industry to coat metal parts 






in contact with chemicals, and prevent corrosion. They coat paper textile 








tubes, prevent bleeding, and enable them to withstand the action of 
water, dyes, bleaches and chemicals. They make excellent coatings for 
porous materials, such as paper, composition board and concrete. The 


hard, flexible coatings will last indefinitely. 


















AS ADHESIVES ...Special Durez resins have been developed for bind. 
ing bristles in brush backs and steel paint brush ferrules. They cement 
molded plastics or composition together... fasten glass bulbs to compo- 
sition or metal sockets. They bond rubber and wood to metal. They make 
flexible abrasive cloths and waterproof sandpaper. Durez resins produce 
a strong, permanent bond that is resistant to oil, solvents, soaps, mild 


acids and alkalis. 
* _ 


Durez resins are one of the most versatile of man-made products, with 
thousands of industrial applications. Have you any uses—present or poten- 
tial—for these resins in your plant? Why not find out?...Write us today. 


* 
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SEE DUREZ ADVERTISEMENT ON PAGES — 302-303 











TYPICAL INJECTION MOLDING APPLICATIONS 


by ©. H. PENNING 


PROOF OF THE VERSATILITY OF PLASTICS SEEMS 
to be unending. Several years ago, when everybody 
was depressed, some in the industry thought that nearly 
everything that could be molded had been molded. 
Then along came new products and new methods, widen- 
ing the range of activity almost beyond the dreams of 
the most imaginative feature writer. 

Undoubtedly the factor of greatest influence in pro- 
jecting the plastics industry into new fields has been the 
development of the injection molding process for ther- 
moplastics. Here are presented a few photographs 
illustrating some of the applications which have been 
made not only possible but practical by this new process. 

Fig. 1 shows examples of one of the many designs of 
automobile handles being molded by Die Casters Pry., 
Led., of Australia in German injection machines. One 
of these handles is being used on the 1937 Studebaker in 
Australia. The sectional view shows the construction— 
a zinc die casting, with an injection coating of cellulose 
acetate. Handles similarly made are standard on prac- 
tically all other Australian motor car models, which also 
carry internal dome lamps, switch plates, visor brackets 
and assist grip hangers of thermoplastic. 

The displacement of chrome-plated castings by plastic- 
covered hardware has enabled Die Casters Pry., Ltd., to 
handle with twenty polishers an amount of work which 


Fig. 1. Automobile door handles injection molded 
of Tenite over a metal core by Die Casters, Ltd. for 
Australian models of the 1937 Studebaker. A sectional 
view of this application is shown in the foreground 





310 MODERN PLASTICS 


would otherwise keep 55 men busy on the polishing 
operation alone. 

Another interesting operation of this organization is 
the equipping with injection-molded parts of the new 
streamline trains being built by the Australian Govern- 
ment Railways as part of anew expansion policy. These 
trains are reputed to be superior to even the latest Ameri- 
can trains now on the rails and the plastic fittings are 
certain to be given world-wide publicity. 

Lockwood Hardware Manufacturing Company has 
chosen the same plastic material for the knob bodies 
and escutcheons of its new ‘‘Patrician’’ line of hard- 
ware (Fig. 2). The knobs can be taken apart and the 
bodies changed in color as desired. Thus when the color 
scheme of a room is changed it is possible to make the 
hardware match simply by purchasing a new knob body 
and escutcheon. Certain colors have been selected as 
standard but any color or color combination may be ob- 
tained on special order. Commonwealth Plastics Com- 
pany is molding these pieces on injection machines of 
their own design. 

Another and possibly more obvious use of injection- 
molded hardware for household use is in the bathroom 
and kitchen for faucet and other control handles. Hard- 
ware engineers throughout the world have been trying to 
devise processes that will give a warmer and more color- 


Fig. 2. Door knobs and escutcheons 
injection molded by the Common- 
wealth Plastics Co. for the Lock- 
wood Hardwere Manufacturing Co. 
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COLOR DECORATION 
ON PLASTICS 


A new element has been introduced into plastics design. Now—after years 
of experiment—printing on plastics is practical, economical, speedy! 

By the successful development of the Anigraphic Process, the decoration of 
plastic objects in multi-color line and halftone effects on the finest quality 
basis, can be unqualifiedly guaranteed. 


Whatever the plastic parts you use . . . we suggest an investigation of this 
new method of decoration. Write for full details. No obligation, of course. 
One to four colors Colors permanent 


Individualizes Stock Molds 


Low cost compared with less satisfactory alternative labels 


Halftone or line 


Extremely fine detail 


Ideal for jars, bottle caps, ash trays, trade-marking, dials, signs, displays, etc., etc. 


ANIGRAPHIC PROCESS, INC. 


305-313 E. 45th St., New York Telephone—Murray Hill 4-0136 





OCTOBER 1937 


~~ > 
oy ee 


a i 
Ser = 
as 


. > 
> , ~ = 
. 


$2 th 2 


311 








Fig. 3. Tenite frames molded around glass 
for 1938 model RCA-Victor Radios. Molders, 
Erie Resistor Corp. and Mack Molding Co. 
Fig. 4, Motorola Radio fittings injection molded 
by The Gits Corp. Fig. 5. Injection molded 
control knobs for automobile radios and 
heaters; showing a variety of coring methods. 
(Photos courtesy Tennessee Eastman Corp.) 


ful finish than that of chromium and nickel, without the 
hazard of breakage inherent in porcelain or glass, and 
the plastic-covered die casting appears to be the answer. 
It is not merely a surface finish. The acetate plastic 
coating usually has a thickness of 0.050 inch or more. 
In itself, this coating is strong, tough and resilient, and 
with the added strength of the metal core it has all of 
the desirable qualities for hardware and furnishings. 
The range of effects achievable is almost unlimited and 
includes transparent, translucent, opaque and pearl, as 
well as standard bathroom and kitchen accessory 
colors proposed by the National Bureau of Standards and 
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recently adopted by the trade. The lustrous colors and 
the tactile qualities compared with metal should make 
such fittings readily accepted. 

Last year the circular bezel molded around a glass lens 
by Erie Resistor Corporation for Colonial Radio Cor- 
poration won an award in the Industrial Group in the 
Mopern Ptastrics Competition. This year acetate 
frames injection-molded around glass have been adopted 
by RCA-Victor on practically its entire line of radios, the 
various types of frames being molded by Erie Resistor 
Corporation and the Mack Molding Company. (Fig. 3.) 
The rich colors of the molded pieces blend with the attrac- 
tive cabinet woods, making assemblies with appearance 
far superior to that possible with metal. Sales of the 
new models during the few weeks they have been on view 
haye been very pleasing to the manufacturers. 

This new method of molding around glass has, of 
course, many other applications aside from the radio 
field. The round bezels could be applied to dial covers 
for speedometers, clocks and other instruments, the 
rectangular as well as the circular to picture frames, 
mirrors, etc. The practical advantages are obvious— 
an ait- and dust-tight joint, eliminating possibility of 
rattle; less likelihood of breakage during assembly and 
repair; decreased cost of assembly; and improved ap- 
pearance of the finished article. 

.Fig. 4 shows seven parts of the Motorola auto- 
mobile radio molded by Gits Corporation for Gavlin 
Manufacturing Corporation. The large black piece 
is a topper antenna receptacle, used on Ford cars 
only. The other black parts are topper antenna coupling 
bushing and insulators. The circular piece in the center 
is easily recognized as a drum dial. The remaining two 
parts, in duplicate, are tone indicators and dial pointers. 

Fig. 5 shows an assortment of control knobs as 
used on automobile radios, heaters, etc. A wide 
variety of coring methods is exhibited. This cor- 
ing not only decreases the quantity of molding com- 
position required but increases the output with any 
machine. Depending upon the capacity of the specified 
make of machine, knobs such as these can be produced 
at the rate of 720 to 1080 an hour, using 4 to 6 cavity 
molds. Such coring also eliminates the possibility of 
shrink marks which might appear on the top surface of 
these knobs were they injected as solid pieces. 

While the increased detail of the core increases the 
cost of each cavity, as compared with uncored pieces, the 
decrease in number of cavities required and the material 
saved more than compensates for this and makes eco- 
nomicaily possible short runs which would not even be 
considered as compression molding jobs. The 24- to 48- 
cavity mold for small pieces of this sort is rapidly be- 
coming a thing of the past. 

At present, the limit in weight of injection-molded 
pieces is approximately four ounces. The prediction is 
made, however, that before long machines will be 
made and in operation capable of injecting a pound or 
more at a time, in rapid succession, so that articles of 
substantial size can be made or covered by this method. 
This again will widen the field for thermoplastics. 




















Oe A A Ri 


ee TE 


SYNTHETIC RESINS FOR THE TEXTILE INDUSTRY 


(Continued from page 306) finishes for all types of 
textile fabrics to replace the finishing oils, starches and 
gums which are removed in a single washing. These 
resins, in addition to giving a finish with greater per- 
manence, frequently add to the character of the fabric, 
reducing its shrinkage, increasing its brightness and 
giving it a more attractive tactile finish. There would 
not have been any interest in these resins for the finish- 
ing of fabrics if they had been supplied in an organic 
solvent solution since the textile finisher could not 
handle them in this medium. It was necessary to de- 
velop resins which could be applied in aqueous solution 
or aqueous dispersion, and which would be readily fixed 
in the fiber without special equipment or special proc- 
essing technique. 


Type of resin required 


In considering the conditions to be met by the resin 
manufacturer in processing a resin suitable for general 
textile application, the following characteristics are im- 
portant: 


(1) Absolute freedom from color 

(2) Absolute freedom from odor 

(3) Resin fastness to washing and soaping 

(4) Stability to light 

(5) Absence of embrittling action 

(6) Absence of tendency toward stickiness or tackiness 


While there is a limited use for colored resins or resins 
that are a very pale yellow, general application to textile 
fabrics requires an absolutely colorless product. ill 
printed fabrics and plain shades are produced to match 
color standards which cannot be varied. Any product 
which decreases brilliancy or dulls the ground shade 
could not be considered for general use. In fact, it has 
been found that a clear glass-like resin is necessary to 
maintain the brightness and clarity of the fabric colors. 

There is little need to expand on the question of odor. 
It should be pointed out, however, that textile fabrics 
are usually rolled in tight rolls and stored in confined or 
hot places for long periods of time. It is absolutely 
essential that no odor develops in these fabrics under 
these extreme conditions. A slight residual odor will 
offset any advantage a resin may impart to a fabric. 

The fastness to washing is an extremely difficult speci- 
fication to meet and it has been frequently found that 
resins which are alkali insoluble when cast in a sheet 
form will not be fast to an alkaline soap solution when 
impregnated in a fiber. This is due to the fact that 
finely dispersed resin offers a far greater surface to the 
soap solution and it is much more readily attacked by 
acid or alkali. It is also important that the resin flow 
into the fiber to obtain reasonable wash fastness. A resin 
which is completely insoluble in soap solutions will not 
be fast on the fabric unless it is firmly fastened to the 
surface or deeply imbedded between the fibers. 

Just as the resin must not affect the shade of the vari- 































Typical uses of resin 
treated fabrics in decoration 


ous fabrics, it is essential that the resin shall not change 
the shade on exposure to sunlight. Cotton fabrics, par- 
ticularly in the drapery field, must withstand continued 
exposure to direct sunlight and any resin which darkened 
or changed its cast under such exposure will be unsuited 
and eliminated. In this connection, the acrylate resins 
(see article ‘Acrylic Resins" elsewhere in this issue) are 
admirably suited for this type of development as they 
are absolutely colorless and light stable. 

It is particularly significant to note that even the 
hardest and most brittle resin when properly impreg- 
nated into the fiber does not give a brittle fabric. If the 
proper impregnation of the resin into the fiber can be de- 
veloped, the hardest and most brittle resin will give a 
soft, non-brittle fabric. On the other hand, if only a 
surface coating of this brittle resin can be obtained, the 
fabric is greatly stiffened and its tensile strength is sub- 
stantially reduced. A surface application of a brittle 
resin will destroy the usefulness of a fabric due to the 
ease with which the fine fibers can be broken and frayed 
under abrasion. 

If a soft or sticky resin is completely impregnated with 
the fiber the resin treated fabric will show no tendency 
toward tackiness or stickiness. The soft resins give the 
fiber an improved fullness, resilience and body which are 
extremely attractive and valuable on many dress and 
suiting fabrics. However, it has been shown that it is 
much more difficult to satisfactorily penetrate this class 
of resin into the interstices of the fibers. These resins 
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should not be applied to the surface of the fibers as they 
will give a greatly reduced but definitely tacky effect. 


Plant conditions required 


The application of synthetic resins for textile applica- 
tion has required the development of products to fit mill 
conditions. Some of the problems that have arisen in 
this connection are the following: 


(1) Application in aqueous solution 
(2) Ease of fixation 

(3) Stability of solutions 

(4) Adsorbency of finish 


The application of the resin in aqueous solution is 
important not only from a point of view of eliminating 
the cost of an organic solvent, but more especially be- 
cause it ensures the application of a resin which will 
penetrate into the fiber. The use of water as a solvent or 
dispersant also climinates the inflammable solvents 
which are a fire hazard and saves the cost of a solvent 
recovery unit. When the resins are applied in aqueous 
solution, a method must be worked out for quickly 
making them insoluble and wash-fast after they have 
been put on the fiber. A thermosetting process is gener- 
ally used for insolubilizing the molding resins. A com- 
bination of high temperature and pressure with a suit- 
able catalyst is frequently required to convert the resin 
into a completely insoluble form in a few seconds. But 
the pressure involved may be several tons and the tem- 
peratures required are usually from 300-400 deg. F. For 


Resin treated fabrics make porch furniture im- 
pervious to moisture and add permanence to 
bridge table covers where drinks are served 
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the general textile application such temperatures and 
pressufes are out of the question and it has been neces- 
sary to work out a catalyst which will effect a curing of 
the resin at temperatures as low as 230 deg. F. and with- 
out the use of any pressure. 

One of the serious problems in resin manufacture for 
textile application has been the production of stable 
resin solutions. By their very nature, they are products 
which can be quickly converted to insoluble masses. It 
is, consequently, extremely difficult to isolate and hold 
them as completely soluble products in such a condition 
that they may be stored for weeks and months without 
any change whatsoever. Any decrease in solubility en- 
tirely alters or destroys their value for textile use. The 
resin manufacturer has come a long way in the recent 
production of a soluble resin form which can be stored 
for months with substantially no change and yet will 
still change to a completely insoluble form when cured 
at low temperature for 60 seconds. 

It is important to note that the adsorbency of a fabric 
may not be materially affected even when impregnated 
with a completely insoluble resin. This occurs only 
when the resin is impregnated into the fiber, the same 
resin on the fiber will give a completely water insoluble 
finish. The resins to be wash-fast must be insoluble, but 
they decrease the adsorbency only when they coat the 
yarns. It is particularly significant to note that the wet 
strength of rayon yarns may be greatly improved by 
proper resin impregnation. 


Future for resins in textiles 


It is clear from the foregoing that relatively few resins 
are of general interest or value for textile fabric modifica- 
tion. The limitations of color, light stability, freedom 
from odor and ease of curing rule out many entire resin 
classes. However, for those resins that can be applied, 
a wide and growing market opens. It is probable that 
most of us are using or wearing today fabrics which con- 
tain unsuspected concentrations of resins. These resins 
have not been used as weighters or fillers but because they 
contribute and build into the fabrics new or added char- 
acteristics. The resin modification of textile fabrics is 
making possible the transmutation of fibers—conversion 
of rayon fabrics to materials with all the properties of a 
silk material. The conversion of a cotton suiting to 
resin modified wool-like garment is no longer a dream 
but an actuality. Here is a field where the resins owe 
their progress and development to their ability to hide 
their identity and to submerge their characteristics 
within those of the textile fiber or yarn. But by that 
very subservience they have gained a greater market and 
far wider use. Today, resin modified vegetable fibers 
compete and replace unmodified animal fibers and resin 
modified animal fibers regain a part of their lost markets. 
By increasing elasticity and by increasing luster; by 
decreasing shrinkage and by decreasing slippage, by in- 
creasing strength and by decreasing wear, the use of resin 
in textiles is amply justified and a new field for resin ap- 
plication is opening which promises to be one of its 
largest opportunities. 
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Come and Bring 


Your Associates! 


» «x « COME and SEE 
New EQUIPMENT. . 
MATERIALS ... METHODS 





that will set the pace for progress in Plastics. 


Here is your opportunity to 
meet the men in your industry 
who have interests like your 
own ... to talk with them 
about your mutual plans and 
problems . . . to see with them 
a display of new equipment 
methods and materials that 
will help you and them im- 
prove both products and proc- 
esses. 


who have attended previous 
Chemical Expositions agree 
that these events are a definite 
“MUST” in their technical 
and business education ... a 
proven way for them to be- 
come more valuable to their 
companies and the industries 
they serve. ‘ 
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Technical men, 
men and operating executives 


16% EXPOSITION OF CHEMICAL INDUSTRIES 


GRAND CENTRAL PALACE 


All indications point to a series 
of most instructive exhibits. 
Plan now to be there. 
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PLASTICS AND THE MOTOR CAR 


(Continued from page 301) injection molding followed 
by polishing. One look at their wonderful transparency 
leads us to give consideration to the many uses to which 
they can be put. 

Another outstanding quality of these transparent 
resins is that they show more resistance to ultra- 
violet light than any plastic yet made. This leads 
to the use of this material for the adornment of the 
exterior as well as of the interior of the car. Besides 
being perfectly clear, the materials lend themselves 
wonderfully to both transparent and opaque color. 
In addition, they will not absorb water, making 
them all the more available for outside use. They 
ate resistant to cold and heat such as might be ex- 
perienced in various climatic conditions. At the pres- 
ent time these materials seem to be particularly well 
adapted to the manufacture of tail light lenses, head- 
light lenses and radiator ornaments. Their possibilities 
cannot be overlooked. 

Among the developments that may be seen within the 
near future will be the growing use of plastics in instru- 
ment panels and garnish moldings, which are the prin- 
cipal decorative features of automobile interiors. Within 
the next year or so, very large pieces of instrument panels 
are expected to be successfully molded from plastics. 
There is no question that cellulose acetate will continue 


in increasing use for these larger applications, because it 
has considerable strength and is satisfactorily resistant 
to extreme cold and heat. Another outstanding attri- 
bute is that the finish is self-contained and solid through- 
out the material. 

It is our belief that, as fast as present problems in con- 
nection with new materials can be worked out, the public 
will stand ready to welcome any use in the automobile 
that can be made of plastics. The public has been edu- 
cated in the outstanding advantages of plastics through 
the sale in stores and elsewhere of thousands of articles 
made from these materials, pieces that usually are novel- 
ties and which have no connection whatever with the 
automobile. The use of plastics has become so connected 
with everyday life that they no longer are a novelty and 
are taken for granted. 

Market breakdowns reveal that the women of America 
are influencing in a major degree the further and broader 
use of color, not only in the motor car, but in almost 
everything else. This fact is a happy one, indeed, be- 
cause the chief beauty of plastics is derived from the wide 
number of colors available. Perhaps no material, or 
combination of materials and finish presents a brighter 
future than that of plastics. Present accomplishments, 
and accomplishments on the verge of achievement lead 
persons intimately familiar with these materials to be- 
lieve that eventually it will be possible to mold almost 
any article from plastics. 
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9. Laminated tube stock is used for radio coils while laminated flat stock (10) is punched and printed 
for sockets, terminals and dials. 11. Micarta bearings for farm machinery. 12. Special shapes for 
motor housings which require high mechanical and electrical properties are produced in special! molds 


APPLICATION OF LAMINATED PLASTICS IN APPARATUS 


(Continued from page 305) flat position resulted in the 
varnish sticking to the press tighter than to the paper. 
This difficulty was overcome by the use of an untreated 
sheet on either side of the plate, but resulred in a poor 
surface finish. A solution was found in the use of high 
resin conten: surface sheets together with highly polished 
metal pressing plates to which the varnish not only did 
not stick but acquired the high gloss of the metal plate. 
The result was a heat-resistant, moisture-resistant plate 
of high mechanical and dielectric strength which has 
since been used extensively as electrical insulation. 

Up to rg14, little thought was given to the use of 
phenolic laminated material for other than insulating 
purposes. At that time, an engineer was troubled by 
the noise in the gear train on an experimental automobile 
generator. To climinate the noise, rawhide and hard 
fiber gears were tried unsuccessfully. In the search for 
something better, the mew material was tried with 
highly successful results. Its light weight, great 


strength and quietness in operation made it an excellent 
gear material. 

More recently, a wide diversity of materials and modi- 
fications in the original process provide a very wide 
range of desirable properties. Because of the wide 
choice of fillers, binders and processes, the properties of 
laminated materials may be varied through quite a wide 
tange to suit the requirements of various applications. 
Certain properties, however, are opposed to others and 
cannot always be combined in one grade of material. 
Consequently, there have been developed certain stand- 
ard grades possessing different properties according to 
application requirements. Special grades are developed 
to meet special requirements. The qualities of light- 
ness, strength, machinability, insulating qualities, good 
appearance exist in all grades. 

Laminated plastics are made in a number of different 
forms, chiefly plates, rods, tubes, angles, channels and 
special shapes. Manufacturers of these materials have 
adopted standard specifications covering the more im- 
portant properties of the various grades. 


TABLE OF NEMA STANDARD SPECIFICATIONS 


Paper Base Grades 


X P 
Tensile Strength, Ibs. per sq. in. ........ . 12,500 8,000 
Flexural Strength, Ibs. per sq. in. ......... 21,000 15,000 
Compressive Strength, Ibs. per sq. in....... 35,000° 25,000* 
Dielectric Strength, voles per mil.......... 700 600 
Moisture Absorption, percent.......... : 4 4 
Power Factor, percent................... ait) oambe 
EP MUS S's oy 0s ciouds ase caNthes 1.35 1.35 
* These figures ere velues of one manufacturer. 
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Fabric Base Grades 


xx XXX Cc CE L LE 
8,000 7,000 10,000 9,500 10,000 9,000 
16,000 15,000 20,000 19,000 20,000 19,000 
34,000* 32,000° 38,000 36,000 35,000 37,000 

700 650 150 425 150 500 

13 1.0 1.7 1.5 2.0 1.2 
4.5 3.5 . ee 4.5 
1.35 1.32 1.38 1.34 1.36 1.35 
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requires specialized knowledge 


HAROLD VAN DOREN AND ASSOCIATES 


TOLEDO * OHIO 


have designed plastic pieces of all 
types and sizes, including the two 
largest molded pieces ever built: 
the Wakefield 26-inch reflector and 


the prize-winning Plaskon Scale. 








SECOND ANNUAL 
PLASTICS COMPETITION 





P.S. If you are not a regular 
subscriber, use the business reply 
card, bound in this issue, NOW 
and your subscription will start 
with the November issue. 











EVERY DAY this Toulmin book can 
help you. Don’t just THINK you have 
a patentable invention . . . KNOW! 
Learn when Design is NOT Invention. 


An opportunity is lost—because somebody lacked 
clear understanding of the true characteristics of 
Invention. Time and money are wasted—on an “‘in- 
vention’’ which could never satisfy the legal definition 
of the term. EVERY manufacturer might profitably 
know MORE about the essential principles of Patent- 
able Invention. INVENTION AND THE LAW is unique 
—a convenient manual answering the various per- 
plexing questions as to what is, and what is not, 
patentable invention. 


Complete, Clear, Accurate 


Here is a book that gives you a clear and understand- 
able statement of the RULES on each invention ques- 
tion. It summarizes, in a single volume, the findings 
of the Federal courts—classified for ready reference. 
Two outstanding sections in particular: What Is 
Invention and What is Not Invention make the work 
invaluable. 


HOW to Determine Invention .. . Do YOU Know? 


In this book the author presents the Background of 
Invention, the Characteristics of Invention, How In- 
vention Is Determined, what you must do to determine 
the patentability of inventions, invention rules in 
other countries, etc., etc. 


Sent on 5 Days Free Approval 
Let us send you a copy of INVENTION AND THE 
LAW and decide its value for yourself. No’ obligation 
to buy unless you want to keep it--after examination. 
The price postpaid is only $5.00. Write to PRENTICE- 
HALL, INC., Dept. 1P-28, 70 FIFTH AVE., NEW YORK 


CITY. 
PRENTICE-HALL, Inc., 
Dept. 1P-28, 70 Fifth Ave., New York, N. ¥. 
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PLASTICS ALOFT 


(Continued from page 303) stability toward aging and 
weathering, and have a tendency to warp and shrink. 
Since the cellulose plastic sheets are manufactured by 
slicing them from large blocks, the knife marks from the 
sheeting operation reappear when the sheets are heated 
for forming. Transparent alkyd resins made from 
phthalic anhydride and glycerol have been used in 
aircraft in England, but lack the desired flexibility and 
are too brittle to be entirely satisfactory. 

Cast acrylic resin sheets give the aircraft industry a 
plastic material better adapted for use in aircraft win- 
dows, windshields, cockpit enclosures and gun turrets. 
The acrylic plastics possess all the characteristics of the 
ideal transparent aircraft material with the exception 
of a glass-hard surface. Although the acrylic resins 
are not as hard as glass, they are considerably harder 
than the transparent plastics which have previously been 
used in aircraft. 

The physical data included in the Plastics Properties 


5. Curved Plexiglas gun turret and top for pilot's 
cockpit. 6. Control pulleys of laminated Micarta 





Chart at the end of the Materials Section make evident 
the excellent physical properties of the acrylic plastics 
which make them suitable for use in aircraft. 

The acrylic plastics are remarkable in respect to their 
crystal-clear transparency. They are outstanding in 
their resistance against aging and sunlight. As they 
are made without the use of plasticizers, they do not 
warp or shrink. For this same reason, they also exhibit 
a low water absorption. Although they will support 
combustion, they burn only slowly after they have been 
ignited by prolonged heating with a free flame. 

Since they are thermoplastic, acrylic sheets may be 
formed into curved surfaces by the application of heat 
and a slight pressure. As the sheets are cast, their 
plane surfaces do not become ridged when pieces are 
heated prior to forming. The softening point of these 
plastics, 180 deg.—200 deg. F., is high enough to prevent 
their losing shape when exposed to the sun, yet low 
enough to permit their being formed without the neces- 
sity of using excessively high temperatures. The high 
heat distortion point of acrylic plastics also makes 
them suitable for use in landing light covers. 

The acrylic resins are available in sizes as large as 36 
in. by 48 in., affording the aircraft engineer the oppor- 
tunity of using large transparent areas without vision- 
obstructing frames. The excellent machining properties 
of.the acrylic plastics make it possible to saw, drill or 
mill them exactly. As the impact strength of these ma- 
terials is relatively constant over the temperature range 
from 40 deg. to 160 deg. F., they do not become brittle at 
the low temperatures encountered at high altitudes. 

The increased interest in flights at high altitudes where 
wind resistance is greatly reduced has necessitated finding 
a transparent sheet material which will resist pressures, 
as the air pressure inside a stratosphere plane is kept con- 
siderably higher than the external atmospheric pressure 
at great heights. The acrylic plastics are suitable for use 
in stratosphere planes as their extraordinary transparency 
enables their use in thick sections. Bursting tests on flat 
actylic disks have shown that circular pieces */s in. thick 
and 12 in. in diameter will not fail until a 62 Ib. per sq. in. 
difference in pressure on the two plane surfaces has been 
attained. Disks of '/, in. thickness and 12 in. dia. do not 
fail under a pressure differential of 100 Ib. per sq. inch. 

The recent rapid advancement in the development of 
transparent plastics gives the aircraft industry good rea- 
son for expecting that their long wished for ideal mate- 
rial may soon be attained. When one considers the 
increased production and application of large molded 
plastic sections, it may not be too fantastic to predict 
the future construction of airplanes in which many 
structural parts will be made from plastic materials. 
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SELECTED BIBLIOGRAPHY OF PLASTICS 


by CARLETON ELLIS 





THE LITERATURE ON PLASTICS IS VERY VOLU- 
minous. A large number of articles are scattered 
throughout the chemical and technical journals for the 
last twenty-five years and a comprehensive list of these, 
including patents, would be out of the question. The 
number of books on the subject, however, is less for- 
midable and an attempt has been made in the following to 
list these, as well as current magazines devoted to the 
subject. It is believed that in this way the whole litera- 
ture is covered, at least indirectly. 

A.S.T.M. Standards. 1933. Part II—Non-Metallic 
Materials. Tentative Standards 1935. Standards on 
Electrical Insulating Materials 1935. Standards on Rub- 
ber Products 1935. Philadelphia: American Society for 
Testing Materials. 

Austerweil, G., and Roth, J., ““Gewinnung und Ver- 
arbeitung von Harz und Harzprodukten."’ 1917. Ber- 
lin: R. Oldenbourg. 

Bakelite-Handbuch. 1937. Edited by Bakelite G.m. 
b.H. Berlin: Mann. 

Bakelite Molding Technic. 1935. 3rd Edition. New 
York: Bakelite Corp. 

Bakelite Mouldings. 1934. London: The Machinery 
Publishing Co., Ltd. 

Bakelite Review. New York: Bakelite Corp. 

Barry, T. H., Drummond, A. A. and Morrell, R. S., 
“The Chemistry of Natural and Synthetic Resins."’ 
1926. New York: D. Van Nostrand Co. 

Bell, L. M. T., ‘The Making and Molding of Plas- 
tics."" 1936. London: Hutchinson's Scientific and 
Technical Publications. 

Bibliography of Plastics. 1933. London: Science 
Museum Library. 

Bingham, E. C., ‘‘Plasticity and Fluidity."’ 1ig22. 
New York: McGraw-Hill Book Co., Inc. 

Bliicher, H., “‘Plastische Massen-Die Erzeugung, Vet- 
arbeicung und Verwendung."" 1924. Leipzig: S. Hirzel. 

Borcler, M., ‘‘Harze und Harzindustrie."' 2d Edirion. 
1924. Leipzig: M. Jinecke. 

Bottler, M., ““Technische Anstrich-, Impragnier- und 
Iso-liermittel."" 1g21. Wurzburg: Verlagsdruckerei 
Wurzburg. 

Bottler, M., “Uber die Herstellung und Eigenschaften 
von Kunstharzen."" 1919. Munich: J. F. Lehmann’s 
Verlag. 

Brandenburger, K., “‘Herstellung und Verarbeitung 
von Kunstharzpressmassen’’ (4 volumes). Volume I. 
“Die Presstechnik.’’ Volume II. ‘‘Pressen und Press- 
verfahren.”’ 1935. Volume III. ‘‘Presswerkzeuge und 
Verarbeitung von Kunstharzmassen."" 1936. Munich: 
J. F. Lehmann’s Verlag. 
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British Plastics and Molded Products Trader. Monthly 
magazine. London: 19, 21 and 23 Ludgate Hill. 

British Plastics Year Book. 1937. The Handbook 
and Guide to the Plastics Industry. 7th Edition. Lon- 
don: Plastics Press Led. 

Burk, R. E., Weith, A. J., Thompson, H. E. and Wil- 
liams, I., ‘‘Polymerization and Its Applications in the 
Fields of Rubber, Synthetic Resins and Petroleum."’ 
(To be published.) London: Chapman & Hall, Ltd. 

Chemical Engineering Catalog. 2oth Annual Edition. 
1935. New York: Reinhold Publishing Corporation. 

Clement, L., and Riviere, C., “‘Matiéres Plastiques."’ 
1925. Paris: Librarie J. B. Bailliere et Fils. 

Dellinger, J. H., and Preston, J. L., ‘‘Properties of 
Electrical Insulating Materials of the Laminated Phenol- 
Methylene Type."’ 1922. U.S. Bureau Standards, Tech. 
Papers No. 216, pp. 501-627. 

Delorme, J., ““Toute l'industrie des Matiéres Plas- 
tiques.’" Volumes I and II, 1937. Volumes III and IV to 
follow. Paris: Les Editions Technique et Textile. 

Deutsches Jahrbuch fiir die Industrie der plastischen 
Massen. Edited by C. Stark. 1935. Berlin-Wilmers- 
dorf: Verlag Wilhelm Pansegrau. New York: Keller 
Publishing Co. 

Durez Plastic News. New York: General Plastics, 
Inc. 

Ellis, Carleton, ‘“The Chemistry of Synthetic Resins.”’ 
1935. New York: Reinhold Publishing Corporation. 

Faraday Society Symposium, “‘The Phenomena of 
Polymerization and Condensation."’ 1935. London: 
Gurney and Jackson. 

Fritsch, J. ‘‘Fabrication des Matiéres Plastiques: 
Origine, Transformations, Applications.’’ 1926. Paris: 
Desforges, Girardot et Cie. 

Gabillion, R., .“‘Soies Artificielles et Matiéres Plas- 
tiques."’ 1931. Paris: Armand Colin. 

Grafes Handbuch der organischen Warenkunde. Bd. 
V, Halbbd. 2. Borsten, Schwimme. Plastische Massen. 
Federn. Synthetische Produkte. Edited by V. Grafe. 
1929. Stuttgart: C. E. Poeschel. 

Hemming, E., ‘Plastics and Molded Electrical Insula- 
tion."” 1923. New York: The Chemical Catalog Co., 
Inc. 

Houwink, R., ‘Elasticity, Plasticity and Structure of 
Matter." (To be published.) Cambridge University 
Press. 

Houwink, R., ‘‘Physikalische Eigenschaften und 
Feinbau von Natur- und Kunstharzen."’ 1934. Leipzig: 
Akademische Verlags G.m.b.H. 

Karo, W., ““Kunztharze."" 1932. Berlin: Allgemeiner 
Industrie-Verlag G.m.b.H. 


























Kausch, O., ‘‘Handbuch der kiinstlichen plastischen 
Massen."" 1931. Munich: J. F. Lehmann’s Verlag. 

Kline, G. M. “Organic Plastics.’’ 1936. National 
Bureau of Standards Circular C411. Washington: Gov- 
ernment Printing Office. 

Kunststoffe. Monthly magazine. 
Lehmann’s Verlag. | 

Luttringer, A. D., “‘Aide-memoire pour l'industrie du 
caoutchouc et des matiéres plastiques."’ 1924. Paris: 
Cillard. 

Main, W., and Chaplet, A., ““Toutes les matiéres plas- 
tiques artificielles."’ 1936. Paris: Desforges. 

Matiere Plastiche. Monthly magazine. Milan: Via 
Legnano 18. 

Mehdorn, W., “‘Kunstharzpressstoffe. Eigenschaften, 
Verarbeitung und Anwendung.”’ 1934. Berlin: V.D.L.- 
Verlag G.m.b.H. 

Mopern Prastics. Monthly magazine. New York: 
Breskin & Charlton Publishing Corporation. 

Naunton, W. J. S., ‘Synthetic Rubber."’ (To be pub- 
lished.) 

Nouvel, O., “‘Die Industrie der Phenol-Aldehyd- 
Harze.’” 1931. Halle: W. Knapp. 

Plastics. Monthly magazine. 1937. London: Temple 
Press Ltd. 

Plastics Bulletin. Weekly magazine. London: Quin 
Press Ltd. 

Plastics Industry in America (Supplement to Thomas’ 
Register of American Manufacturers). 1935. New York: 
Thomas Publishing Co. 

Plastische Massen. Monthly magazine. Berlin: Ver- 
lag Physik G.m.b.H, 

Rahm, L. F., “‘Plastic Molding."’ 1933. New York: 
McGraw-Hill Book Co. 

Raschig, F., ‘‘Resinol-Schnellpressmassen. Die Press- 
technik der Phenoplaste."’ Ludwigshafen: F. Raschig 
G.m.b.H. 


NOMENCLATURE 


by CARLETON ELLIS 


Munich: J. F. 





IN THE RAMIFICATIONS OF THE PLASTICS IN- 
dustry many fields are touched upon. The binder is a 
resin or resinous composition which brings in chemistry, 
particularly colloid chemistry. Compounding the binder 
with fillers (if used) and auxiliaries is the next step. 
Planning appropriate molding equipment and properly 
molding the material to form a finished article is still 
another arena of specialized technique; and finally test- 
ing to see whether the product is fit for a particular use. 
Each step includes a separate art and nomenclature. To 
cover the entire series must perforce be made up of terms 
taken from the individual fields. The following is a 





Revue Generale des Matiéres Plastiques. Monthly 
magazine. Paris: 61 Avenue Jean-Jaures. 

Rowell, H. W., “The Technology of Plastics." 
1936. London: Plastics Press Led. 

Scheiber, J., and Sindig, K., ‘Die Kiinstlichen 


Harze."" 1929. Stuttgart: Wissenschaftliche Verlags 
G.m.b.H. English translation by E. Fyleman, ‘‘Arti- 
ficial Resins,’" 1931. London: Isaac Pitman & Sons, 
Lrd. 

Scheiber, J., ‘“Kunststoffe."’ 
ische Verlags G.m.b.H. 

Sommerfeld, A., “‘Plastische Massen.”’ 
Julius Springer. 

Staudinger, H., “Die hochmolekularen organischen 
Verbindungen-Kautschuk und Cellulose.’" 1932. Ber- 
lin: Julius Springer: 

Sutermeister, E., ““Casein and Its Industrial Applica- 
New York: Reinhold Publishing Cor- 


1934. Leipzig: Akadem- 


1934. Berlin: 


tioms."" 1927. 
poration. 

Transactions of the Institute of the Plastics Industry. 
Semi-annual publication. London: Victoria St. (S.W.1). 

Warren, H., ‘Electrical Insulating Materials."’ 1931. 
London: Benn. 

Wilcox, J. K., “Bakelite: A Bibliography."’ 1931. 
Chicago: John Crerar Library. 

Wolff, H., “Die Harze, Kunstharze, Firnisse und 
Lacke."" 1921. Berlin and Leipzig: Walter de Gruyter 
& Co. 

Worden, E. C., ‘‘Nitrocellulose Industry.’ 1911. 
New York: D. Van Nostrand Co. 

Worden, E. C., ‘“Technology of Cellulose Esters."’ 
1916. New York: D. Van Nostrand Co. 

Worden, E. C. “Technology of Cellulose Ethers."’ 
1933. Millburn: Worden Laboratory and Library. 


selected list of terms in glossary form designed to touch 
upon the whole. 

Alkyd resin—Any condensation product involving a 
polybasic acid and a polyhydric alcohol. Typical ex- 
amples are phthalic glyceride and its modifications con- 
taining combined fatty acids or rosin. Representative 
examples are Rezyls and Glyptal. 

Aminoplast—General terms for synthetic resins from 
amino or amido compounds. A typical example is urea- 
formaldehyde. 

Amor phous—Devoid of crystalline structure. This con- 
dition is rare. Many substances which are apparently 
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amorphous show microcrystallinity, particularly under 
x-fay examination. 

Artificial rubber—Products possessing the physical 
properties of caoutchouc. Neoprene, Thiokol and the 
German butadiene product, Buna, are examples. 

Asphalt—A dark-colored, viscous to solid hydrocarbon 
complex including: (a) The easily fusible bitumens often 
associated with a mineral matrix, not having a waxy 
luster or unctuous feel; (b) fusible residuums obtained 
from the distillation, oxidation, etc., of bitumens. 

A-Stage resins—Thermosetting resins reacted only to 
the initial stage where they are soluble and fusible. The 
normal stage of a resin used for impregnation. 

Balsams—Natural vegetable exudations consisting of 
resins mixed with volatile oil. The name is also applied 
to products having the physical characteristics of the 
natural balsams but produced by reactions which nor- 
mally lead to resinous materials. For example, Rezyl 
Balsams. _ 

Bitumen—A naturally occurring or pyrogenous hydro- 
carbon complex insoluble in water but soluble in carbon 
disulphide. Color and hardness variable. 

Bonding strength—The amount of adhesion between a 
binder and filler. More specifically, the measure of the 
extent to which the composite layers of a laminated 
product are bonded together. 

Brittleness—Liability to break, generally to a conchoi- 
dal fracture. 

B-Stage resins—Thermosetting resins reacted to a stage 
where they soften when heated and swell in contact with 
liquids but do not entirely fuse or dissolve. This is the 
preferred stage for the resin in molding compositions. 

Bulk factor—The ratio by volume of the loose molding 
powder to the resultant finished article. 

Casting—Forming a material into a shape by pouring it 
when liquid into a mold. The product from the mold is 
used as such or mechanically worked in various ways to 
the final articles, as by sawing, cutting, blanking, turn- 
ing, drilling, forming, swaging, grinding, polishing, 
sanding or routing. 

Cold fow—Change of dimensions or distortion caused 
by sustained application of a force greater than the 
clastic limit. Cold flow is generally low with thermo- 
set products but is often appreciable and serious with 
thermoplastics. A high softening point generally re- 
duces cold flow but at the same time makes molding 
more difficuic. 

Cold molding—-A procedure in which a composition is 
shaped at ordinary temperatures and hardened by sub- 
sequent baking. Practiced particularly with asphalt- 
drying oil compositions containing asbestos filler to 
yield articles of high heat resistance. 

Colloid—Any substance when dispersed into particles 
whose size ranges between 5 and 100 millimicrons. 
Molecules of many synthetic resins fall within this range. 

Compressive strength—Resistance to deformation under 
applied pressure. 

Condensation—A chemical reaction in which two or 
more molecules combine with separation of water or 
some other simple substance. Applied to synthetic resins 
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it mears the formation of a resin by combination of a 
number of molecules with elimination of water, am- 
monia, hydrogen chloride or other simple substance. 
Examples of condensation resins are alkyd, phenol- 
aldehyde and urea formaldehyde resins. The final prod- 
ucts are also called condensation-polymers. See Polym- 
erization. 

Co-polymerization—The term applied when two or more 
substances polymerize at the same time to yield a product 
which is not a mixture of separate polymers but a com- 
plex having properties different from either polymer 
alone. For example, Vinylite is produced by polymeriza- 
tion of a mixture of vinyl acetate and vinyl chloride. 

C-Stage resins—Thermosetting resins in the final stage 
in which they are infusible and insoluble. The state of 
the resin in the final molded article. 

Curing—The change of a binder from the soluble- 
fusible condition to the substantially insoluble-infusible 
form by chemical action. The heat-setting of a resinoid. 
Action is analogous to vulcanization of rubber. 

Densification—Any procedure applied to a molding 
powder to lower its bulk factor. 

Dielectric strength—Voltage gradient at which a con- 
tinuous electrical discharge will take place between two 
electrodes when the material in question is placed be- 
tween the electrodes and a potential difference is applied 
to them. 

Elastic—A substance which exhibits rubber-like prop- 
erties or “high elasticity’’ over a wide range of applied 
forces. 

Elastic deformation—When a substance reverts to its 
original dimensions on release of an applied stress. 

Elastic limit—The point at which a body begins to 
yield under a stress; that is, when the stress is equal to 
or greater than the internal friction. 

Elasticity—The property by virtue of which a body re- 
verts to its normal bulk or shape after deformation by an 
applied force. 

Eucolloids—Lineart polymers of a degree of polymeri- 
zation over 1000; that is, each molecule is made up of 
Over 1000 units of a simple substance. They show pro- 
nounced swelling and their solutions are highly viscous. 
The solid eucolloids are very tough and hard. 

Extrusion molding—A molding procedure for extended 
shapes of uniform cross-section, whereby a heat-softened 
substance is forced through an orifice of form coinciding 
with the cross-section of the article. 

Filled-products—Molding compositions or molded 
products containing fillers. 

Flash mold—A mold designed to permit excess molding 
material to escape during final closing. 

Flexibility—Capability of bending without breaking. 

Flexural strength—Resistance of a substance to bending. 

Fluidity—Reciprocal of the viscosity. 

Gel—A somewhat rigid, generally transparent, two- 
phase liquid-solid system in which the solid is precipi- 
tated as aggregates in and around which the liquid is 
held. 

Gelation—Formation of a gel. 

Gums—V iscous vegetable secretions which harden but, 




















unlike resins, are water-soluble. The name is often ap- 
plied, particularly in the varnish industry, to natural 
resins such as copals. 

Hardness—Property of substances determined by their 
ability to abrade or indent one another. Often measured 
by the extent or depth of indentation produced by a 
standard substance under a predetermined load. 

Hemicolloids—Polymers of molecular weight up to 
10,000, corresponding to an order of polymerization 
equal to 20 to 100 monometric units. They dissolve 
without swelling and give solutions of low viscosity. 
Precipitation from solution yields powdery masses. 

Hot molding—The process of converting a composition 
into an article of desired size and shape by heat and 
pressure. 

Impact strength—The measure of toughness of a ma- 
terial. Generally determined by the energy required to 
break a specimen in one blow. 

Injection molding—A molding procedure whereby a 
heat-softened plastic material is forced from a receptacle 
into a cavity which gives the article of desired shape. 
Used particularly for thermoplastics since the scrap can 
be re-used. As soon as the composition in the mold cools 
sufficiently to be rigid, the mold is opened and the 
molded article removed. An analogy of injection mold- 
ing in another field is shown by the linotype machine. 

Inserts—Parts of a finished molded article which are of 
different material from the molding composition but are 
set in place or positioned by the molding operation. 

Jelly—A material of soft homogeneous consistency 
usually transparent and quivering when shaken. See 
Gel. 

Laminated products—Sheets of material united by a 
binder. For example, sheets of paper or wood coated 
and/or impregnated with a resinous composition and 
subjected to pressure, generally with heat. 

Lastic—A substance which at a certain temperature 
exhibits the physical properties of rubber. Unlike a 
viscous liquid, stress causes deformation at this tempera- 
ture but removal of stress results in substantial recovery 
of the original shape. 

Linear molecule—A molecule of highly elongated form. 
Generally applied to straight-chain polymers. 

Loss factor—The product of the power factor and the 
dielectric constant. 

Macromolecule—A molecule of such size that it exhibits 
colloidal properties. 

Mesocolloids—Polymers intermediate between hemi- 
colloids and eucolloids; that is, of a degree of polym- 
erization between about 100 and 1000. 

Modulus of elasticity—The stress required to produce a 
unit distortion. 

Monomer—The simplest repeating structural unit of a 
polymer. For addition polymers this represents the 
originally unpolymerized compound. 

Natural resins—Solid substances from vegetable excre- 
tions exhibiting brittleness, vitreous luster, conchoidal 
fracture, water-insolubility and varying fusibiliry and 
solubility. 

Novolak—A permanently fusible and soluble phenol- 





aldehyde resin. More specifically it is the reaction- 
product of 1 molecule of phenol with less than 1 mole- 
cule of formaldehyde, and an acid catalyst. 

Organic glass—A light-colored, transparent synthetic 
resin or resinous composition designed to simulate or 
surpass silicate glass in different respects, the ideal resin 
being expected to exhibit great toughness, light weight, 
high surface and scratch hardness, low water absorption 
and solubility, high softening and decomposition points, 
easy manipulation, and high stability under such condi- 
tions as weathering, light, chemical reagents and me- 
chanical shock. 

Phenoplast—A general term for phenol-aldehyde resins. 
Synonymous with popular term *“‘phenolics."’ 

Pitch—A dark-colored, fusible, more or less viscous to 
solid bituminous or resinous substance, insoluble in 
water but more or less soluble in carbon disulfide, benzol, 
etc. Composition and origin variable. 

Plastic flow—When the flow is proportional to the 
pressure in excess of a certain minimum pressure (yield 
value) necessary to start the flow. 

Plastics—All substances that can be molded. In gen- 
eral a plastic is a substance which behaves as a solid at 
stresses less than a certain amount known as the yield 
value and as a viscous liquid at stresses greater than this. 
The name is also applied to substances which originally 
but not ultimately fulfill this condition. For example, 
it is applied to thermoset compositions or resinoids in 
the final stages. 

Plasticity—Susceptibility to and the retention of def- 
ormation. Capacity of taking and retaining the form of 
a mold. The property of solids by virtue of which they 
hold their shape permanently undex the action of small 
shearing stresses but are readily deformed, worked or 
molded under larger stresses. 

Polymerization—A chemical change resulting in the 
formation of a new compound whose molecular weight 
is a multiple of that of the original substance. The 
products of the reaction are called polymers. To dis- 
tinguish from those resulting from condensation (q.v.), 
they are often designated addition polymers since the 
reaction is that of successive addition of a large number 
of relatively small molecules (monomers) to form the 
final polymer. 

Positive mold—A mold designed to trap all the molding 
material to prevent its escape when it closes. 

Potentially hardening—A term applied to resinoids, that 
is, to synthetic resins capable of passing into a C-stage. 

Power factor—In an insulating material, the ratio of 
total power loss (watts) in the material to the product of 
voltage and current in a capacitor in which that material 
is a dielectric. 

Preforms—Molding powders converted by pressure and 
without heat into a denser coherent form which approxi- 
mates the shape of the final hot-pressed article. Molding 
material converted to preforms has about half the bulk 
factor of the original powder. Other forms of densified 
composition which do not necessarily approximate the 
shape of the final molding are tablets, briquettes, pellets, 
pills and balls. 
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Resin—A term generally referring to a physical condi- 
tion at room temperature approximating the physical 
properties of natural resins (q.v.). However, the tem- 
perature of reference should not be limited to room tem- 
perature and the term is here intended to embrace all 
substances which within a certain temperature range 
show these properties. For example, many oil-modified 
alkyd resins are viscous liquids at room temperature but 
not at lower temperatures; polystyrene is a resin at room 
temperature but rubber-like when warmed. 

Resinoids—The class name applied to thermosetting 
resins. Temporary thermoplastics. The name is also 
often applied to the final cured resins. 

Resite—A phenol-aldehyde resin in the C-stage (q.v.). 

Resitol—A name often applied to a phenol-aldehyde 
resin in the B-stage (q.v.). 

Resol—A name often applied to a potentially harden- 
ing phenol-aldehyde resin in the A-stage (q.v.). 

Softening point—Resins have no sharp melting point. 
Application of heat causes gradual change from a brittle 
or exceedingly thick and slow flowing material to a 
softer and less viscous liquid. The softening point is 
the temperature at which the material flows at a definite 
rate or to a definite distance. 

Sol—A. colloidal dispersion whose particles have suffi- 
cient Brownian motion to keep them in suspension. 

Synlastic—A synthetic lastic (q.v.). Examples are 
Thiokol and Neoprene. Another name suggested for 
substances of this type is collastic. 

Synthetic resin—A complex, substantially amorphous, 
organic semi-solid or solid material (usually a mixture 
of substances) built up by chemical reaction of compara- 
tively simple compounds and, depending upon the tem- 
perature at which the examination is made, approximat- 
ing the natural resins in various physical properties: 
namely, luster, fracture, comparative brictleness, in- 
solubility in water, fusibility or plasticity when heated 
or exposed to heat and pressure, and, at a certain more or 
less natrow temperature range before fusion, showing a 
degree of rubber-like extensibility; but commonly de- 
viating widely from natural resins in chemical constitu- 
tion and behavior with reagents. 

Synthetic rubber—Caoutchouc synthesized in the labora- 
tory. The term is a misnomer and most probably repre- 
sents an impossibility. 

Tars—Dark-colored substances, liquid or semi-liquid 
at room temperature often possessing a characteristic 
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“tarry’’ odor, usually insoluble in water but soluble in 
carbon disulfide, benzol, etc., and which on distillation, 
oxidation, etc., form a pitch. Composition variable. 

Tensile strength—The sustained force required to break 
a piece of unit cross-section. 

Thermoplastic—The property of softening under heat. 
All molding materials are thermoplastic at the initial 
application of heat. One class (the so-called thermo- 
plastics) remains soft permanently under heat; the other 
(thermosetting), after first softening, sets or cures more or 
less quickly to a more solid form. A practical distinction 
is that with the first class the mold must be cooled before 
the molded article is removed, but not with the second. 
A thermoplastic substance is adequately rigid at normal 
temperatures and under ordinary conditions of stress but 
is capable of deformation under heat and pressure. 

Thermosetting—The property of undergoing a chemical 
change when heated whereby a hardened product is ob- 
tained. Property most pronounced in phenol- and urea- 
formaldehyde resins and less so with alkyds. A thermo- 
setting substance possesses initially the properties of a 
thermoplastic but under the influence of heat undergoes 
chemical change so that it is no longer thermoplastic but 
becomes permanently infusible. 

Thixotropy—The property by which certain composi- 
tions become solid when at rest but liquefy again on 
agitation. 

Transfer molding—Another name for injection molding 
(q.v.). 

Treacle stage—A thermosetting neat resin in liquid 
form. Particularly applied to casting. 

Urea resins—Thermosetting light-colored resins from 
urea and formaldehyde. 

Vinyl resin—Thermoplastic derivatives of polyvinyl 
alcohol. Examples are Vinylite and Mowilith. 

Viscosity—Internal friction or resistance to change of 
form of a liquid. The constant ratio of shearing stress to 
rate of shear. 

W ater-Absorption—Amount of water taken up when 
exposed to humid conditions or when immersed. Both 
rate of absorption and total absorption are important, 
also change in dimensions. A certain amount of ab- 
sorbed water may improve mechanical properties but 
usually weakens electrical characteristics. 

Yield value—The lowest pressure at which a plastic 
will flow. Below this pressure the plastic behaves as an 
elastic solid; above this pressure as a viscous liquid. 
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DIRECTORY OF MACHINERY, 
EQUIPMENT AND SUPPLIES 


USED IN THE PRODUCTION AND IN THE MOLD. 
ING AND FABRICATING OF PLASTIC ARTICLES 


ABRASIVE MATERIALS 
5 Rotary Tools Co., Inc., New York, 


Bakelite Corp., New York, N. Y. 

Carborundum Co., Niagara Falls, N. Y. 

Chicago Wheel & Mfg. Co., Chicago, Ill. 

Dicalite Co., New York, N. Y. 

du Pont de Nemours & Co., Inc., E.I., Wil- 
mington, Del. 

Johns-Manville, New York, x. - 

Lea Mfg. Co., bec ge Be 

Lupomatic Tumbling Be my Co., Inc., 

ew York, N. Y. 

Monsanto Chemical Co., St. Louis, Mo. 

Norton Co., The, Worcester, Mass. 

Pangborn Corp., Hagerstown, Md. 


ACCUMULATORS 


Babcock & Wilcox Co., New York, N. Y. 

Baldwin-Southwark Corp., Philadelphia, Pa. 

Bethlehem Steel Co., Bethlehem, Pa. 

Birdsboro Steel Foundry & Machine Co., 
Birdsboro, Pa. 

Burroughs Engineering Co., Newark, N. J. 

Carver, Fred S., New York, N. Y. 

Cavagnaro, John J., Harrison, N. J. 

Chambersburg Engineering Co., Cham- 
bersburg, Pa. 

Elmes Engineering Works, Charles F., 
Chicago, Ill 

Farrel Birmingham Co., Ansonia, Conn. 

—— Oil Mill Machinery Co., Piqua, 

hio 

Hydraulic Press Mfg. Co., Mount Gilead, 
Ohio 

Lake Erie Engineering Corp., Buffalo, N. Y. 

Logemann Brothers Co., Milwaukee, Wis. 

Loomis, Evarts, G., Newark, N. J. 

Robertson, Co., Inc., John, Brooklyn, N. Y. 

Vickers, Inc., Detroit, Mich. 

Watson-Stillman Co., Roselle, N. J. 

Wood Co., R. D., Philadelphia, Pa. 


BEAD CHAINS 
Bead Chain Mfg. Co., Bridgeport, Conn. 


BELTING, LEATHER 


Graton & Knight Mfg. Co., Worcester, 
Mass. 
Rhoads & Sons, J. E., Philadelphia, Pa. 


BERYLLIUM COPPER FOR MOLDS 


Beryllium Corp. of Pa., “4h iy Pa. 
Gorham Co., idence, R. 


BLOWERS, PORTABLE ELECTRIC 
(Dust, Dry Air, etc.) 

Beach Russ Co., New York, N. Y. 

Clements Mfg. Co., 


Cappus Engineering Co., Worcester, Mass. 
Sturtevant Co., B. F., Boston, Mass. 


BOILERS 
Mears-Kane-Ofeldt, Inc., Philadelphia, Pa. 


BUFFING AND POLISHING 
COMPOUNDS 


Catalin Corp., New York, N. Y. 
du Pont de Nemours & Co., Inc., E. L, 


peg gr, Del. 
Griffiths Co., Inc., F. K., New York, 


N. Y. 

Hanson-Van Winkle Munning Co., East 
Matawan, N. J. 

Lea Mfg. Co., Waterbury, Conn. 

— Chemical Works, The, Brooklyn, 


— Tumbling Machine Co., Inc., 
York, N. Y. 

McAlwer Mfg. Co., Detroit, Mich. 
Siebert, Rudolph R., Rochester, N. Y. 

U. S. Chemical Co., Cleveland, Ohio. 


CEMENTS FOR ABRASIVES 
—_ on a New York, N. Y. 


“4 Pa. 
Genera Plastics, Inc., North Tonawanda, 


COMPRESSORS, AIR 


Aldrich Pump Co., Allentown, Pa. 

American Steam Pump Co., Battle Creek, 
Mich. 

Chicago Pneumatic Machinery Co., Chi- 
cago, Ill. 

Curtis Pneumatic Machinery Co., St. Louis, 
Mo. 

Gardner-Denver Co., Chicago, II. 

Loomis, Evarts, G., Newark, N. J. 

Nash Engineering Co., South Norwalk, 
Conn. 

Pennsylvania Pump & Compressor Co., 
Easton, Pa. 


Sullivan Machinery Co., Chicago, Ill. 
Worthington Pump & Machinery Corp., 
Harrison, N. J. 


CONDENSERS 


Aldrich Pump Co., Allentown, Pa. 
em ae Pump & Compressor Co., 


Easton, Pa. 
_— Machine Co., F. J., Philadelphia, 
a. 


CONTRO Peal ee re 


Bristol Company, ee Conn. 

Brown Instrument Co., Philadelphia, Pa. 

= Instrument Co., New York, 
N.Y. 

Foxboro Company, Foxboro, Mass. 

eg Testing Laboratories, Inc., Chicago, 


Leeds & Northrup Co., Philadelphia, Pa. 

Minneapolis Honeywell Regulator Co., 
Minneapolis, Minn. 

Powers Regulator Co., Chicago, IIl. 

a Instrument Co., New York, 


Russell Electric Co., Chicago, Ill. 

Tagliabue Mfg. Co., Brooklyn, N. Y. 

Taylor Instrument Co., Rochester, N. Y. 

Thwing Instrument Co., Philadelphia, Pa. 

Vickers, Inc., Detroit, Mich. 

Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


DUST COLLECTORS 


Dracco Corp., Cleveland, Ohio 

Kirk & Blum Mfg. Co., Cincinnati, Ohio 

Pangborn Corp., Hagerstown, Md. 

Raymond Bros. Impact Pulverizer Co., 
Chicago, Ill. 

Sly Mfg. Co., W. W., Cleveland, Ohio 

Sturtevant Co., B. F., Boston, Mass. 


FILES (MOLD AND TOOL) 


Nicholson File Co., Providence, R. I. 


GAGES, HYDRAULIC 


Bristol Co., Waterbury, Conn. 

Consolidated Ashcroft Hancock Co., Inc., 
Bridgeport, Conn. 

Elmes a Works, Chas. F., Chi- 


See Company, Foxboro, Mass. 
Hydraulic Press Mfg. Co., The, Mount 
Gilead, Ohio 
Loomis, Evarts, G., Newark, N. J. 
Robertson Co., Inc., John, Brooklyn, N. Y. 
U. S. Gauge Co., New York, N. Y. 
Vickers, Inc., Detroit, Mich. 
Watson-Stillman Co., Roselle, N. J. 


HOSE AND TUBING 


American Brass Co., American Metal Hose 
Branch, Waterbury, Conn. 

Barco Mfg. Co., Chicago, Ill. 

Birdsboro Steel Foundry & Machine Co., 
Birdsboro, Pa. 

Chicago Metal Hose Corp., Chicago, Ill. 

du Pont de Nemours & Co., Inc., E. fi. Wil- 

n, 

Eclipse Aviation Corp., East Orange, N. J. 

Packless Metal Products Corp., Long Island 
City, N. Y. 

Pennsylvania Flexible Metallic Tubing Co., 
Philadelphia, Pa. 


HYDRAULIC VALVES AND 
FITTINGS 


Baldwin-Southwark Corp., Philadelphia, 


Pa. 
Birdsboro Steel Foundry & Machine Co., 
Birdsboro, Pa. 
Burroughs Engineering Co., Newark, N. J. 
Carver, Fred S., New York, N. Y. 
Chambersburg Engineering Co., Chambers- 
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— Press Mfg. Co., 

Lake Erie Buffalo, N. Y. 
Brothers Co., Wis. 
Co. Ine., John, Brooklyn, N. Y. 

Vickers, Detroit, Mich. 

Wallworth Co., New York, N. Y. 

Watson-Stillman Co., Roselle, N. 2 

Wood Co., R. D., Philadelphia, Pa. 


INSERTS, METAL INLAYS 
Aluminum Co. of America, Pittsburgh, Pa. 
American Brass Co., Waterbury, Conn. 
Brass Goods Steal Co., tog ag N. Y. 


Chase Brass & Copper Co., Waterbury, 
Conn. 


Whitney Mfg. Co., New Haven, Conn. 


JOINTS, FLEXIBLE—PIPE, 
BALL AND SWIVEL 


Atlas Valve Co., Newark, N. J. 
. Co., Il. 


— Press Mfg. Co., Mount Gilead, 


Laon Co., Evarts G., Newark, N. J. 

—— Gear Works, Philadelphia, 
a. 

Taylor Forge & Pipe Works, Chicago, II. 

U.S. Pipe & Foundry Co., Burlington, N. J. 


KETTLES, RESIN 


Alloy Fabricators, Inc., Newark, N. J. 
Alsop Engineering & Mfg. Co., New York, 


Beker Perkins Co., Inc., Sapa Mich. 
Blaw-Knox Co., Pittsburgh, Pa 
Buffaio Foundry & Machine Works, Buf- 


falo, N. Y. 
Device Mfg. Co., J. P., Mt. Vernon, Iil. 
Devine Equipment Co., C. P., New York, 


N. Y. 
Glascote Co., Cleveland, Ohio 
Groen Mfg. Co., Chicago, Ill. 
Lee Meta! Products Co., Philipsburg, Pa. 
Liberty Coppersmithing Co., Philadelphia, 
Pa 


Oat & Son, Jos., Philadelphia, Pa. 


Orange Roller Bearing Co., Orange, N. J. 
Patterson ened & Machine Co., East 


Stokes e —- F. J., ny ae Pa. 
Struthers-Wells Co., Warren 
Van Alst Metalsmiths Co., Bie x. I. 


MACHINE TOOLS—DRILLING 

TAPPING, SAWING, FILING NGG 

BORING, SLICING, SANDERS, 
LATHES. ETC. 


Avery Drilling Machine Co., Cincinnati, 
Ohio 


Barber-Colman Co., Rockford, Ill. 

Black & Decker Mfg. Co., The, Towson, Md. 
= & Sharpe Mfg. Co., Providence, 
Bullard Co., 


, Conn. 

Cavagnaro, ohn J, Harrison, N. ‘ 
Cincinnati oy john & Tool Co., cinnati, 
an Duplex Machinery Co., Cleve- 
Cleveland Planer Co., Cleveland, 
Continental Machine Specialties I. Mi Min- 
Dayton Punch & Die Works, Dayton, Ohio. Carag 

a 


Denil Coe’ Minneapolis: M 
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Machine Co. Los Angeles, Calif 
Ohio 


Index Machinery . Cincinnati, 
— Milling Machine Co., Rockford, 


xuie Machine Tool Co., Cincinnati, Ohio 
Evarts, G., Newark, N. J. 

Lucas Machine Tool Co., Cleveland, Ohio 

Lucas & Son, J. L., Bri , Conn. 

——_ Tumbling Machine Co., Inc., 
York, N. Y. 


Morse Twist Drill & Machine Co., New 
Bedford, Mass. 

—e Automatic Tool Co., Richmond, 
nd. 

National Machine Tool Co., Cincinnati, 
Ohio 

Pratt & Whitney Co., Hartford, Conn. 

Reed-Prentice Corp., Worcester, Mass. 

Rockford Machine Tool Co., Rockford, Ill. 

Ryerson & Son, Jos. T., Chicago, II. 

Standard Machinery Co., Mystic, Conn. 

Standard Tool Co., Leominster, Mass. 

— Mfg. Co., The, Woonsocket, 
R.I. 


MACHINES, BUFFING AND 
POLISHING 


A Rotary Tools Co. Inc., New York, 
Bridgeport Safety Emery Wheel Co., 
Bridge Scpost, Conn. 
Chi eel & Mfg. Co., Chicago, Ill. 
Delta . Co., Milwaukee, Wis. 
Grimes & "Harris, Inc., Leominster, Mass. 
poser doe Co., R. G., Chicago, Ill. 
tic Tumbling Machine Co., Inc., 
ew York, N. Y. 
Packer Machine Co., Inc., Meriden, Conn. 
Seibert, R. R., Rochester, N. Y. 
U. S. Eiectrical Tool Co., Cincinnati, Ohio 
Van Dorn Elec. Tool Co., Tawson, Md. 


MACHINES, CUT-OFF 
Engineering Laboratories, Inc., R. F. D. 1, 


terson, N. J. 
Lu tic Tumbling Machine Co., Inc., 
w York, N. Y. 


MACHINES, DIE-DUPLICATING 
Gorton Machine Co., George, Racine, Wis. 


MACHINES, ENGRAVING 


Gorton Machine Co., George, Racine, Wis. 
Krehbiel Co., Inc., J. J.. New York, N. Y. 
Reed- Prentice Corp., Worcester, Mass. 
Standard Tool Co., Leominster, Mass. 


MACHINES, GRINDING 


Abbe, Inc., Paul O., Little Falls, N. J. 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
—— Rotary Tools Co. Inc., New York, 


N. ¥. 
Baker ‘Perkins Co., Inc., w, Mich. 
Black & Decker Mfg. Co., The, Poweha, Bad. 
Chicago Wheel & Mfg. Co., Chicago, Ill. 
Packless Metal Products Corp., Long Island 
City, N. Y. 
Patterson Foundry & Machine Co., East 
Liverpool, Ohio 
— Machinery Co., Roselle Park, 


N. J. 
Raymond Bros. Impact Pulverizer Co., 
, Ii. 
=" achine Co., F. J., Philadelphia, 


MACHINES, MIXING AND 
KNEADING 


Baker Perkins Co., “4 w, Mich. 
— & ae jean Fo tare Le eae Md. 
— =o Works, Charles F., Chi- 


Loomis, Evarts, G., Newark, N. J. 

Patterson Foundry & Machine Co., The, 
East Liverpool, Ohio 

ibe ~s Machine Co., F. J., Philadelphia, 


MACHINES, PROFILING 


Gorton Machine Co., George, Racine, Wis. 
Reed-Prentice Corp. Worcester, Mass. 


MACHINES, PULVERIZING 


Baker Perkins Co., Inc., Saginaw, Mich. 
Black & Decker Mfg. Co., The, Towson, Md. 
Index Machinery Corp., ., Cincinnati, Ohio 
Jeffrey Mfg. Co., Columbus, Ohio 

Krehbiel Co., Inc., J. J., New York, N. Y. 
Patterson Foundry & Machine Co., East 


Liverpool, Ohio 
se aa Machinery Co., Roselle Park, 
Raymond Bros. Impact Pulverizer Co., 


Chicago, IIl. 
Stokes Machine Co., F. J., Philadelphia, Pa. 


MACHINES, SLUGGING 
Stokes Machine Co., F. J., Philadelphia, Pa. 


MACHINES SURFACING 
Delta Mfg. Co., Milwaukee, Wis. 


MACHINES, TUMBLING 


Abbe Engineering Co., New York, N. Y. 

Hanson-Van Winkle-Munning Co., E. Mata- 
wan, N. J. 

Lupomatic .; a Machine Co., Inc., 
New York, N. Y. 

McCormick Co., £ S., Pittsburgh, Pa. 

Patterson Foundry & Machine Co., E. 
Liverpool, Ohio 

Royersford Foundry & Machine Co., Inc., 
Royersford, Pa. 

Siebert, Rudolph R., Rochester, N. Y. 

Sly Mfg. Co., W. W., Cleveland, Ohio 

Whiting Corp., Harvey, Iil. 


MARKING DEVICES 


Anigraphic Process, Inc., New York, N. Y. 

Gorton Machine Co., George, Racine, Wis. 

Griffin, a "Hayes, Walsh, Inc., 
New Yor! 

Matthews, James H. & Co., Chicago, Ill. 

a Roll Leaf Co. Inc., Union City, 
N. J. 


MOLDS, CUSTOM 


Ace Tool Co., Newark, N. J. 
Atlas Tool Works, Bridgeport, Conn. 
Berry Tool and Machine Co., Erie, Pa. 
Beryllium Corp. of Pa., Reading Pa. 
Brockton Machine Co., Brockton, Mass. 
Brockton Tool Co., Brockton, Mass. 
Burroughs Engineering Co., Newark, N. J. 
Chicago Molded Products Corp., Chicago, 
Il 


Consolidated Molded Products Corp., 
Scranton, Pa. 

Die Tool Products Co., Chicago, IIl. 

Doerfler, L., Newark, N. J. 

Doyle Machine & Tool Co., Syracuse, N. Y. 

Eagle Tool and Machine Co., Newark, N. J. 

Echlin Mfg. Co., San Francisco, Calif. 

Ekstrom Carlson & Co., Rockford, Ill. 

Federal Tool Corp., Chicago, Ill. 

Fortney Mfg. Co., Newark, N. J. 

Freitag, R. H. Mfg. Co., Akron, Ohio 

Gemloid .. New York, N. Y. 

Gorham Co., vidence, R. I. 

Gougler, C. L., Machine Co., Kent, Ohio 

Groetchen Tool Mfg. Co., Chicago, IIl. 

Haffling, E. V. Co., Bridgeport, Conn. 

Harvey, Guy & Sons, Leominster, Mass. 

Hedges, B. E. Co., Auburn, N. Y. 

Highland Mfg. Co., Dayton, Ohio 











TA, 


‘* 
—<. 


a ie Ait Ae Sn 1 hhc iat See 














iin OOO Sci cacy nals 


r 





— 








Holmes Mfg. Co., Kenosha, Wis. 

H. and W. Mold Co., oy 
Molded Products Corp., 

Industrial Tool & Die Co., tl. 

Johns Mfg. Co., New Britain, ; 

Keller i i Corp., 

Hartf Conn. 

Kneler Tool and Die Co., Cleveland, Ohio 

Kobzy Tool Co., Chicago, II. 

Krasberg, R. and Sons Mfg. Co., Chicago, 


Krautter & Weber Tool Co., Newark, N. J. 

Kuhn and eX Moulding and Tool Co., 
Trenton, N. J. 

Leominster Tool Co., Leominster, Mass. 

Liberty Tool & Gauge Works, Providence, 
R. L. 

—s Tool and Die Corp., Rochester, 


N.Y 
Los, Angeles Moulding Co., Los Angeles, 
Loux Jacob & Sons Mfg. Co., Shaverstown, 


Pa. 

Many, Julius, New York, N. Y. 

Matthews, James H. & Co., Chicago, III. 

Manufacturers Tool and Die Corp., Roch- 
ester, N. Y. 

Mechanical Die and Tool Co., Inc., Brook- 
lyn, N. Y. 

Mechanical Mold and Machine Co., Akron, 
Ohio 

Mechanical Institute, Boonton, N. J. 

Midwest Engraving Co., Chicago, Ill. 

Midwest Tool Co., Chicago, IIl. 

National Tool and Die Co., Irvington, N. J. 

Newark Die Co., Newark, N. J. 

Peerless Mold & Machine Co., Chicago, II. 

Pfaff Tool and Die Co., Cleveland, Ohio 

Pioneer Mould Co., Cleveland, Ohio 

Roberts Mfg. Co., Inc., F. L. Lockport, 
mes 

Royal Tool Co., Bridge Conn. 

Schoder and Lombard Die and Stamping 
Co., New York, N. Y. 

Schultz Boyar Co., Chicago, II. 

Service Tool and Die Co., Chicago, II. 

Sinko Tool and Mfg. Co., Chicago, IIl. 

Smith, R. G. Co., Newark, N. J. 

Special Tool and Machine Co., Boston, 
Mass. 

Specialty Tool and Die Co., Boston, Mass. 

Square Tool and Die Co., Chicago, Ill. 

Standard Tool Co., , Mass. 

Stricker-Brunhuber Corp., New York, N. Y. 

Summit Roberts Tool Co., Toledo, Ohio 

Taft-Pierce Mfg. Co., Woonsocket, R. I. 

Terkelsen Machine Co., Boston, Mass. 

Tilp, J. G., Inc., Newark, N. J. 

Uptown Tool Works, Chicago, IIl. 

W. and A. Tool and Die Works, Attleboro, 
Mass. 

Wacker, Fred, Newark, N. J. 

Webster Co., The, Chicago, II. 


MOLDS, CAST BERYLLIUM 
COPPER 


um Corp. of Pa., Reading, Pa. 
a. Providence, R. I. 


PACKINGS, LEATHER 
—- & Knight Mfg. Co., Worcester, 


ass. 
Rhoads & Sons, J. E., Philadelphia, Pa. 


PLATING OF MOLDS 
CHROMIUM AND NICKEL 


American Nickeloid Corp., Peru, Il. 
Apollo Metal Works, La Salle, Ill. 
Associated Attleboro Mfrs., Inc., Attleboro, 


Mass. 
Burr em Co., Inc., Cambridge, 
Geaeld Corp., New York, N. Y 


Industrial Phating & Finishing ~ Brook- 
lyn, N. Y. 


PRESSES, ARBOR 


American Broach & Machine Co., Ann 
Arbor, Mich. 

Atlas Press Co., Kalamazoo, Mich. 
Baldwin-Southwark Corp., Philadelphia, 


Pa. 
Barnes Co., W. F. & John, Rockford, Iil. 
Birdsboro —— & Machine Co., 


Birdsboro, 
=a Engineering Co., Chambers- 


Eines Engineering Works, Cha. Chi- 


French Oil Mill Machinery Co., Piqua, Ohio 
Greenerd Arbor Press Co., Nashua, N. H. 
Hannifin Mfg. Co., Chicago, Til. 

Hydraulic Press Mfg. Co., Mount Gilead, 


Ohio 
Lake Erie = = 
Logansport a es rey 
Watson-Stillman Co 
Wood Co., R. D., Philedelphi, 


PRESSES, AUTOMATIC 
MOLDING 


gy Machine Co., F. J., Philadelphia, 


PRESSES, CAKING 
Baldwin-Southwark Corp., Philadelphia, 


Pa. 
Birdsboro Steel Foundry & Machine Co., 
Birdsboro, Pa. 
a Co., 3 Nr na N. J. 
Cavagnaro. » Harrison, N. J. 
Hydraulic wen thtg Co., Mount Gilead, 


Loomis, Evarts G., Newark, N. J. 
Watson-Stillman, ‘Co., Roselle, N. J. 
Wood Co., R. D., Philadelphia, Pa. 


PRESSES, EMBOSSING 
Baldwin-Southwark Corp., Philadelphia, 


Pa. 
Beck Machine Co., Chas., Philadelphia, Pa. 
Birdsboro Steel Foundry & Machine Co., 
Birdsboro, Pa. 
Bliss Co., E. W., Brooklyn, N. Y. 
Burroughs Engineering Co., Newark, N. J. 
Carver, Fred S., New York, N. Y. 
Cavagnaro, John J., Harrison, N. J. 
Chambersburg Engineering Co., Chambers- 
burg, Pa. 
= & Boschert Press Co., Syracuse, 


Eines : Engineering Works, Chas. F., Chi- 
cago, 

Farrel- Sircetesteees Co., Ansonia, Conn. 

French Oil Mill Machinery Co., Piqua, Ohio 

Grimes & Harris Inc., Leominster, Mass. 

Hydraulic Press Mfg. Co., Mount Gilead, 


Ohio 

Krehbiel Co., Inc., J. J., New York, N. Y. 
Corp., Buffalo, | Fe A 

ewark, N. J. 

Robertson Co., Inc., John, Brooklyn, N. Y. 

Standard Machinery Co., Mystic, Conn. 

Standard Tool Co., Leominster, Mass. 

Terkelsen Machine Co., Boston, Mass. 

Trand, Alex & Sons, Newark, N. 

Watson-Stillman Co., Roselle, N. J. 

Wood Co., R. D., Philadelphia, Pa. 


PRESSES, EXTRUDING 
Baldwin-Seuthwark Corp., Philadelphia, 


Birdsboro Steel Foundry & Machine Co., 
Birdsboro, Pa. 


=r ” Engineering Corp., Newark, 
Carver, Fred S., New York, N. Y. 


Cavagnaro, John J., N, J. 
Dunning & Boschert, Syracuse, N. Y. 





ase epneeins Sup, Chas. 3, Cb 


cago, Ill. 
Farrel-Birmingham Co., Ansonia, Conn. 
Nea ay Ayn A. B., York, Pa. 


a eo ae By or ery 


Seder Wastinery Conn. Cincinnati, Ohio 
Krehbiel Co., Inc., J. J.. New York, N. Y. 


Lake Erie Corp., Buffalo, N. Y. 
Logemann Bros. Co., Milwaukee, Wis. 
Watson-Stillman Co., Roselle, N. J. 


Wood, Co., R. D., Philadelphia, Pa. 


PRESSES, rina 


Atlas Tool Works, Bridg Cone Palladelp 

Baldwin-Southwark del 

Birdsboro Steel ease & Ma na 
Birdsboro, Pa. 

Bu hs Engineering Co., Newark, N. J. 

Elmes eering Works, Chas. F., Chi- 


cago, Ill. 
French Oil Mill Machinery Co., Piqua, Ohio 
— Press Mfg. Co., Mount Gilead, 
Keckley Co., O. C., Chicago, Ill. 
Lake Erie eering ed , Buffalo, N. Y. 
Newark Die , Newark, J. 
Robertson Co., Inc., John, Brooklyn, N. Y. 
Watson-Stillman Co., Roselle, N. J. 
Wood Co., R. D., Philadelphia, Pa 


PRESSES, HYDRAULIC 
Baldwin-Southwark Corp., Philadelphia, 


Pa. 

Birdsboro Steel Foundry & Machine Co., 
Birdsboro, Pa. 

Burroughs Engineering Co., Newark, N. J. 

Carver, Fred S., New York, N. Y. 

Dunning & Boschert Press Co., Syracuse, 
N. Y. 

Elmes Engineering Works, Chas. F., Chi- 
cago, Ill. 

Farquhar Co., Ltd., A. B., York, Pa. 

Farrel-Birmingham Co., Inc., Ansonia, 


Conn. 
French Oil Mill Machinery Co., Piqua, Ohio 
Greenerd Arbor Press Co., Nashua, N. H. 
Hannifin Mfg. Co., Chicago, II. 
= Press Mfg. Co., Mount Gilead, 

hio 

Index Machinery Corp., Cincinnati, Ohio 
Lake Erie Engineering Corp., Buffalo, N. Y. 
Logemann Bros. Co., Milwaukee, Wis. 
Loomis, Evarts G., Newark, N. J. 
National Erie Co., Erie, Pa. 
Spadone Machine Co., Inc., New York, N. Y. 
Standard Machinery Co., Mystic, Conn. 
Terkelsen Machine Co., Boston, Mass. 
Watson-Stillman Co., Roselle, N. J. 
Wood Co., R. D., Philadelphia, Pa. 


PRESSES, INJECTION 


MOLDING 
Baldwin-Southwark Corp., Philadelphia, 
Pa. 
Burroughs Engineering Co., Newark, N. J. 


De Mattia Machinery & Tool Works, Clif- 
ton, N. J. 

Grotelite Co., Bellevue, Ky. 

— Press Mfg. Co., Mount Gilead, 
0 

Index Machinery Corp., Cincinnati, Ohio 

Krehbiel Co., Inc., J. J., New York, N. Y. 

Lester Engineering Co., Cleveland, Ohio 

Reed-Prentice Corp., Worcester, Mass. 


PRESSES, INLAYING 
Ams Machine Co., Max, Bridgeport, Conn. 
Baldwin-Southwark Corp., Philadelphia, Pa. 
Birdsboro Steel Foundry & Machine Co., 

Birdsboro, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 
Cameron Can Machinery Co., Chicago, Ill. 
Carver, Fred S., New York, N. Y. 
French Oil Mill Machinery Co., Piqua, Ohio 
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ncn Sy Ft es, Bee 
any Se . Co, Hartford, Conn 
= Co., Mount Gilead, 


ak 9 a 


Nias Machine . Tool Toul Wer , Buffalo, 
Peck-Stonw & Wilcox Co., Southington, 
Conn. 


Standard Machinery Co., Mystic, Conn. 

Standard Tool Co., Leominster, Mass. 

Waterbury-Farrel Foundry & Machine Co., 
Water , Conn. 

Watson Co., Roselle, N. J. 


PRESSES, LABORATORY 


(oa Machine Co., Akron, Ohio a 
Birdsboro Steel Foundry. & Machine Co., 
Birdsboro, Pa. 

ay Carer Ped $e Co., os N. J. 

New York, N. Y. 

Coe On ketee J., Harrison, N. j. 
4 Detroit, Mich. 

an iy Amend, Ww York, N. Y 
Elmes Works, Chas, F., Chi- 


cago, 
— “| ham Co., Ansonia, Conn. 
ill Machinery Co., Piqua, 


“ap 
— Press Mfg. Co., Mount Gilead, 


Index Machinery Corp., Cincinnati, Ohio 
Krehbiel Co., Inc., J. J.. New York, N. Y. 
Kux-Lohner Machine Co., Chicago, II. 
Lake Erie Engineering org Buffalo, N. Y. 
Loomis, Evarts G., Newark, N. J. 
Patterson Foundry & Machine ee 
Li , Ohio 
Stokes Machine Co ve Bo Bug * peeteleia. F Pa. 
Terkelsen Machine Co., Boston, 
Watson-Stillman Co., Roselle, N. J. 
Wood Co., R. D., Philadelphia, Pa 


PRESSES, PERFORMING 
Colton Company, Arthur, Detroit, Mich. 
Elmes eee Works, Chas. Chi 
Hydrelie ‘Press Mfg. Co., Mount Gilead, 


Kus ~ eae Machine Co., Chicago, Ii. 
So 2 Newark, N. J. 
Stokes Machine Co., F. J., Philadelphia, Pa. 
Watson-Stillman Co., Roselle, N. J. 


PRESSES, TOGGLE 


Ams Machine Co., Max, Bridgeport, Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 


ee ee oe Syracuse, 
ee oe R. F. D. 1, 


J 
Hannifin Mfg. Co., i , I 
Index M Corp., ti, Ohio 
Krehbiel Co. Inc., J. J., New York, N. ¥ 
Lake Erie Engineering Corp., Buifalo, 


N. Y. 
Logemann Bros. Co., Milwaukee, Wis. 
Nia: ~_ Machine & Tool Works, Buffalo, 


N. Y. 
Standard Machinery Co., Mystic, Conn. 
Standard Tool Co., Leominster, a 
Terkelsen Machine Co., Boston, Mass. 
Toledo Machine & Too! Co., Toledo, Ohio 
Waterbury-Farrel Foundry & Machine Co., 
Mystic, Conn. 


PUMPS, HYDRAULIC 


Aldrich Pump Co., Allentown, Pa. 
— Engineering Co., Philadelphia, 
a. 
American Steam Pump Co., Battle Creek, 
Mich. 
American Well Works, Aurora, IIl. 
Baldwin-Southwark Corp., Philadelphia, 


Pa. 
Birdsboro Steel Foundry & Machine Co., 
Birdsboro, Pa. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Burroughs Engineering Co., Newark, N. J. 
Carbondale Machine Co., Carbondale, Pa. 
Chambersburg Engineering Co., Chambers- 
burg, Pa. 
~~. Laval Steam Turbine Co., Trenton, 


3 
Dunning & Boschert Press Co., Syracuse, 
N. Y. 
— hy gue Works, Chas. F., Chi- 


Erie Seon & Engine Works, Medina, N. Y. 

Farquhar Co., Ltd., A. B., York, Pa. 

French Oil Mill Machinery Co., Piqua, Ohio 

Hydraulic Engineering Works, Chicago, 
Ill. 

— Press Mfg. Co., Mount Gilead, 

° 

Ingersoll Rand Co., New York, N. Y. 

Lake Erie Engineering Corp., Buffalo, N. Y. 

Logemann Bros. Co., Milwaukee, Wis. 

Loomis, Evarts G., Newark, N. J 

Pennsylvania Pump & Compressor Co., 
Easton, Pa. 

Robertson Co., Inc., John, Brooklyn, N. Y. 

Union Steam Pump Co., Battle Creek, 
Mich. 

Vickers Inc., Detroit, Mich. 

Watson-Stillman Co., Roselle, N. J. 

Wood Co., R. D., Philadelphia, Pa. 

Worthington Pump & Machinery Corp., 
Harrison, N. J. 


PUMPS, VACUUM 


Aldrich Pump Co., Allentown, Pa. 

Beechrus Co., Chicago, II. 

Kinney Mfg. Co., Boston, Mass. 

Lammert & Mann Co., Chicago, III. 

Loomis, Evarts G., Newark, N. J. 

National Scientific Corp., Chicago, IIl. 

Penns Pump & Compressor Co., 
Easton, Pa. 

Stokes Machine Co., F. J., Philadelphia, Pa. 

Worthington Pump & Machinery Corp., 
Harrison, N. J. 


PYROMETERS 


Bailey Meter Co., Cleveland, Ohio 

Briston Co., Waterbury, Conn. 

Brown Instrument Co., Philadelphia, Pa. 
eo Instrument Co., Inc., New York, 


Engelhard, Inc., Chas., Newark, N. J. 
Hoskins Mfg. Co., Detroit, Mich 
~ Testing Laboratories, Inc., Chicago, 


Index Machinery Corp., Cincinnati, Ohio 
Leeds & Northrup Co., Philadelphia, Pa. 
Pyrometer Instrument Co., New York, N. Y. 
Republic Flow Meters Co., Chicago, fil. 
Russell Electric Co., Chicago, IIl. 

Tagliabue Mfg. Co., C. J., Brooklyn, N. Y. 
Taylor Instrument Co., Rochester, N. Y. 
Wilson-Maeulen Pyrometer Co., Foxboro, 

Mass. 


SCREWS—HARDENED SELF- 
TAPPING FOR PLASTIC 
PRODUCTS 


Parker-Kalon Corp., New York, N. Y. 
Shakeproof Lock Washer Co., Chicago, III. 


TESTING APPARATUS 


Scott, Henry L. & Co., Providence, R. I. 

Shallcross Mfg. Co., Collingdale, Pa. 

Tinius Olsen Testing Machine Co., Phila- 
delphia, Pa. 


TOOL STEEL FOR HOBBED 
MOLDS, FOR MACHINED 
MOLDS, FOR HOBS 


American Rolling Mill, Middletown, Ohio 
Carpenter Steel Co., Reading, Pa. 
Crucible Steel Co. of America, New York, 
N. Y. 
Jessop & Sons, Inc., Wm., New York, N. Y. 
La Trobe Elec. Steel Co., La Trobe, Pa 
Ludlum Steei Co.,Watervliet, N. Y. 
McDonald & Co., P. F., Boston, Mass. 
Republic Steel Corp., Cleveland, Ohio 
Vanadium Alloy Steel Co., Latrobe, Pa. 
Ziv Steel and Wire Co., Chicago, Ill. 


DIRECTORY OF CUSTOM MOLDERS, 
FABRICATORS, DESIGNERS 


AND OTHER SERVICES ESSENTIAL TO THE PRODUCTION OF 
FINISHED ARTICLES OF PLASTIC COMPOSITION MATERIALS 


CUSTOM MOLDERS 


Accurate Mol Corp., gs N. Y¥. 
Alden Products Co., Brockton, Mass. 
American 


- Insulator Corp., New Freedom, 
Armstrong Cork Products Co., Closure 
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Division, Lancaster, 
nent Attleboro iatre, Inc., Attleboro, 
ass. 
Auburn Button Works, Inc., Auburn, N. Y. 
Automatic Molded Prods. Co., Long Island 
City, N. Y. 
Bay State Molding Co., Boston, Mass. 


Berkander, Geo. F., Providence, R. I. 
Boonton Molding Co., Boonton, N. J. 
Breeze Corp., Newark, N. J. 

Bridgeport Molded Products, Inc., Bridge- 


pobent Electric Co., Hemco Plastics Divi- 
sion, Bridgeport, Conn. 








ee es 


_ itt wo ee 











WATS ea dee i ee 


Carbide & Carbon Chemicals Corp, 
Gell Gong, New York, WY. A 


Sa Molding Co., Cincinnati, Ohio 
Colt’s Patent Fire Arms Mfg. Co., Hart- 


ford, Conn. 
Consolidated Molded Products Corp., 
Scranton, Pa. 
Cutler-Hammer, Inc., Milwaukee, Wis. 
Davies Company, Harry, Chicago, III. 
es Insulating Molding Co., Dayton, 


Diemolding Corp., Canastota, N. Y. 
— Moulded Products Co., Milwaukee, 


Economy Fuse & Mfg. Co., Chicago, Ill. 

Erie Resistor og le Erie, Pa. 

General Electric Plastics Dept., Pitts- 
field, Mass. 

General Industries Co., Elyria, Ohio 

General Insulate Co., Inc., Brooklyn, N. Y. 

General Molding Co., Philadelphia, Pa. 

eg Products Corp., Union Springs, 

Gits Corp., Chicago, Ill. 

Gorham y, Plastics Division, Provi- 
dence, R. 

Grigoleit Co., Decatur, Ii. 

Hahn Mfg. Co., Harry W., Los Angeles, 
Calif. 

Hurst Inc., Boston, Mass. 

Hyde, A. L., Grenlech, N. J. 

— Moided Products Corp., Chicago, 


Insulation Mfg. Co., Inc., Brooklyn, N. Y. 

Kellogg Switchboard & Supply Co., Chi- 
cago, Ill. 

Keystone Specialty Co., Cleveland, Ohio 

Kuhn & Jacob Moulding & Tool Co., 
Trenton, N. J. 

Kurz-Kasch, Inc. Dayton, Ohio 

Lapin-Kurley Kew, Inc., New York, N. Y. 

Liberty Molding Works, Attleboro, Mass. 

gies Molding Co., Los Angeles, 


Mack Molding Co., Inc., Wayne, N. J. 

Midwest Molding & Mfg. Co., Chicago, Ill. 

Molded Insulation Co., Philadelphia, Pa. 

Molding Corp. of America, Providence, 
B. 7. 

Moldite Corp., New York, N. Y. 

Niagara Insul-Bake Specialty Co., Inc., 
Albany, N. Y. 

Northern Industrial Chemical Co., Boston, 
Mass. 

Norton Laboratories, Inc., Lockport, N. Y. 

Oris Mfg. Co., Thomaston, Conn. 

O’Shei, B. F., Buffalo, N. Y. 

Owens-Illinois Glass Co., Closure Div., 
Toledo, Ohio 

Plano Molding Co., Plano, IIl. 

Plastic Molding Corp., Sandy Hook, Conn. 

Plastic Molding Corp., Cincinnati, Ohio 

Plastic Molding Corp., Newark, N. J. 

a. Molded Products, Inc., Cincinnati, 

G) 

Remler Co., Ltd., San Francisco, Calif. 

Reynolds Spring Co., Molded Plastics Divi- 
sion, Jackson, Mich. 

Richardson Company, Melrose Park (Chi- 


cago), Ill. 
Royal Molding Co., Providence, R. I. 
Seamless Rubber Co., New Haven, Conn. 
Shaw Insulator Co., Irvington, N. J. 
Siemon Company, "Bridgeport, Conn. 
— Insulation Co., Hoosick Falls, 


Stokes Rubber Co., Jos., Trenton, N. J. 
Synthetic Moulded Products, Inc., Stoning- 


ton, Conn. 
aa Plastics Co., Long Island City, 
Terkelsen Machine Co., Boston, Mass. 
Union Insulating Co., Parkersburg, W.4Va. 
Universal Molding Co., San Francisco, 


eee 
pe So, RE ny Seng Based, 


Ward Plastic & Rubber Co., Detroit, Mich. 
Waterbury Button Co., Wa’ , Conn. 
Watertown Mfg. Co., Watertown, Co 

Wheeling Stamping Co., Wheeling, W. Va. 


INJECTION MOLDERS, 
CUSTOM 


Allen Industries, Inc., Detroit, Mich. 
American Insulator Corp., New Freedom, 


Pa. 
Belmont Molded Plastics, Inc., Cincinnati, 
Ohio 


Berkander, George F., et mage R. I. 
Boonton Molding Co., Boonton, N san 
Bridgeport Molded Products, Inc. . Bridge- 


port, Conn. 
Butterfield, Inc., T. F., Naugatuck, Conn 
Celluloid , Newark, N. J. 


—o Molded Products Corp., Chicago, 
Commonwealth Plastics Co., Leominster, 


Mass. 

Consolidated Molded Products Corp., 
Scranton, Pa. 

Detroit Macoid Co., Detroit, Mich. 

Erie Resistor Corp., Erie, Pa. 

Emeloid Co., Inc., The, Arlington, N. J. 

General Electric Co., Plastics Dept., Pitts- 
field, Mass. 

General Industries, Co., Elyria, Ohio 

Gits Corp., Chicago, II. 

Hahn Mfg. Co., Harry W., Los Angeles, 
Calif. 

Hyde, A. L., Grenloch, N. J. 

Company, E. B. Leominster, 


ass. 

Mack Molding Co., Wayne, N. J. 
Mason, Thomas & Co., New York, N. Y. 
Mills Co., Elmer E., Chicago, Ill. 
Norton Laboratories, Inc., Lockport, N. Y. 
Reynolds Spring Co., Molded Plastics Divi- 

sion, Jackson, Mich. 
Salz Bros., New York, N. Y. 
Seamless Rubber Co., New Haven, Conn. 
Stokes Rubber Co., Jos., Trenton, N. J. 
Thermo-Plastics, Inc., St. Claire, Mich. 
Tilton-Cook Co., Leominster, Mass. 
Watertown Mfg. Co., Watertown, Conn. 


i 
DENTURE MATERIALS 
Bakelite Dental Prods., Inc., New York 


i ke 
Fiberloid Corp., Indian Orchard, Mass. 


DESIGNERS, INDUSTRIAL 


Ackerman, Jay, 235 East 22 St., N. Y. C. 

Adams, Wilbur Henry, 2341 Carnegie Ave., 
Cleveland, Ohio 

Arens, Egmont, 
> a 

Aronson, Joseph, 215 East 58 St., N. Y. C. 

Bach, Alphonse, 724 Fifth Ave., N. Y. C. 

Bach, Oscar, 305 East 46 St., N. Y. C. 

Barnes & Reinecke, 664 No. Michigan Ave., 
Chicago, Il. 

Bel Geddes, Norman, 28 East 37 St., 
ay. ¢ 

Bernhard, Lucian, 120 East 86 St., N. Y. C. 

Blow, George; De Vaulchier and Blow, 103 
Park Ave., N. Y. C. 

Bureau, Achille G., 374 Burns St., Forest 
Hills, N. Y. 

Castaing, C. K., Stony Brook, L. I 

Cheron, Pierre, 65 Locust St., Stratford, 
Conn. 

Conant, Roger, 320 East 53 St., N. Y. C. 

Deskey, Donald, 630 Fifth Ave., N. Y. C. 

De Vaulchier, Simon; De Vaulchier and 
Blow, 103 Park Ave., N. Y. C. 

De Vries, Herman, 49 W. 45 St., N. Y. C. 


480 Lexington Ave., 





a ee Henry, 501 Madison Ave., 
Dryden, Hicln, 25 Fifth Ave., ho. 


Dulany, Helen — 936 Lake Shore 
Drive, Chicago, Ill. 

Erwin, Hobe G., 15 East 57 St., N. Y. C. 

Farr, Fred, 311 Prospect Ave., Mamaro- 
neck, N. Y. 

Federico, Jos. B., Portage Rd., Niagara 
Falls, N. Y. 

French, Carroll, 216 E. 15 St., N. Y. C. 

Gaba, Lester, 347 Fifth Ave., N. Y. C. 

Gates, John M., 748 Fifth Ave., N. Y. C. 

Gerth, Ruth K., 132 E. 58 St., N. Y. C. 

Gerth, William, 1625 Second Ave., N. Y. C. 

Guild, Lurelle, 522 Fifth Ave., N. Y. C. 

Hall, Frances Cushing, 24 Fifth Ave., 
a Me Ge 

Hamil, Virginia, 6 East 45 St., N. Y. C. 

Heller, Robert Inc., 515 M adison Ave. > 
le ae 

Hornung, Clarence P., 23 West 47 St., 
| & ot 

Jackson, Edwin, 175 East 60 St., N. Y. C. 

Jensen, Gustav, 288 Lexington Ave., 
a nd 

Jiranek, Leo, 30 Rockefeller Plaza, N. Y. C. 

Ketcham, Howard, 30 Rockefeller Plaza, 
| i AR 

Kiesler, Frederic, 56 Seventh Ave., N. Y. C. 

Kogan, Belle, 185 Madison Ave., N. Y. C. 

Kropp, Willis Ahlborn, Oak Park, Ill. 

Lescaze, William, 211 E. 48 St., N. Y. C. 

Linder, Laura Lee, Pittsfield, Mass. 

Little, John, 101 Park Ave., N. Y. C 

Loewy, Raymond, 580 Fifth ore. N.Y. 

Lux, Eugene, 44 W. 56 St., N. Cc 

MacAlister, Paul, 30 Rascicetelier Pisses, 
oe es 

Mandle, Earl, 211 Van Buren Ave., Tea- 
neck, N. J. 

Miller, Frances T., 24 W. 55 St., N. Y. C. 

Muller, Theodore Carl, 30 Rockefeller 
Plaza, N. Y. C. 

Mulier-Munk, Peter, Carnegie Tech, Pitts- 
burgh, Pa. 

Nash, Ben, 30 Rockefeller Plaza, N. Y. C. 

Parzinger, Tommi, 320 E. 57 St., N. Y. C. 

Patmore, Derek, 146a E. 55 St., N. Y. C. 

Petrucelli, Antonio, 30 E. 20 St., N. Y. C. 

Preis, Marion, 177 E. 87 St., N. Y. C. 

Reeves, Ruth, 84 University Place, N. Y. C. 

Ressinger, Paul, Chicago, [Il. 

Rideout, Jack, 520 Caxton Bidg., Cleveland, 
Ohio 

Rohde, Gilbert, 32 E. 57 St., N. Y. C. 

Root, John, 3728 Lowell Ave., Chicago, IIl. 

Sakier, George, 40 W. 40 St., N. Y. C. 

Sanders, Morris B., 219 E. 49 St., N. ¥. C. 

Saymon, Clarice Inc., 9 Rockefeller Plaza, 
a. aw Ge 

Scheele, Edwin H., 419 Fourth Ave., 
es Ee Ge 

Simonson, Lee, 217 E. 48 St., N. Y. C. 

Slobodkin, Simon, 39 E. 23 St., N. ¥. C 

Streng, Jan, 66 Fifth Ave., N. Y. C. 

Sundberg & Ferar 207 Stephenson Bldg., 
Detroit, Mich. 

Swibold, Duane, 40 W. Milwaukee, Detroit, 
Mich. 

Switzer, George, 336 Central Park W., 
Meus Ge 

Szabo, Bela, 607 W. 43 St., N. Y. C. 

Teague, Walter Dorwin, 210 Madison 
Ave., N. Y. C. 

Teegan, Otto, 5 East 57 St., N. Y. C. 

Thelander, Clement J., 646 No. Michigan 
Ave., Chicago, Ill. 

Tibbs, Thomas, 38 Gramercy Pk. E., 
ay ae od 

Van Doren, Harold, 1217 Madison Ave., 
Toledo, Ohio 

Vassos, John, Comstock Hill, Norwalk, 
Conn. 

Versen, Kurt, 373 Fourth Ave., N. Y. C. 

Von Nessen, Walter, 211 E. 49 St., N. Y. C. 

Weill, Paul, Inc., 40 E. 49th St., N. Y. C. 

Wieselthier, Vally, 301 East 38 St., N. Y. C. 

Wilson, Scott, 342 Madison Ave., Ry a> 

Wright, Russel, 130 East 40 St., N. Y. C. 
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BELLWARE 


Bell Mfg. Co., Division of 
Industrial Chemical 
Co., S. Boston, Mass. 
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Recto Molded Products Co., 
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FABRICATORS, CAST RESIN 


Ace Plastic N Corr., Brooklyn, N. Y. 
Apex ties , Brooklyn, N. Y. 
Baff Mig. Co., No. Arlington, N. J. 
Bauring . Long Island City, N. Y. 
Berkander, . F., Providence, R. I. 
Casca Products Corp., Bridgeport, Conn. 
6 ees Button & Buckle Co., Chicago, 


Comadal Kolonite Co., Chicago, Ill. 
Commonwealth Plastics Co. ., Leominster, 


Crest Mf ‘on. vc. 
— Mfg. Co., Inc., New York, N. Y. 
Ex Celluloid Co., Inc., Long Island 


N. ¥ 
Pibericid Co Corp., Indian Orchard, Mass. 
Foster Grant Co., Inc., Leominster, Mass. 
Gaess & Hollander, Astoria, Long Island, 


N. Y. 

Goro Mfg. Co., New York, N. Y. 

Hurst, Inc., Boston, Mass. 

Industrial Plastics Co., New York, N. Y. 

Ivory Craft Co., Long Island City, N. Y. 

Keolyn Plastics Co., Chicago, Ill. 

King Mfg. Co., J. M., Philadelphia, Pa. 
Co., Leominster, Mass. 

Kirk Mfg. Co., Los Angeles, Calif. 

Krest Mig. Co., New York, N. Y. 

Kreul Co., H., Detroit, Mich. 

Lapin- Kurle Kew, Inc., New York, N. Y. 

Lippincott, Geo. A., Philadelphia, Pa. 

Marbelite Co., Wallingford, Conn. 

Martin Art Co., Chicago, Ill. 

Millers Falls Co., Greenfield, Mass. 

Modern Plastics Sales Co., Philadelphia, 


Pa. 
National Lock Co., Rockford, Ill. 
Neomode Co., Lancaster, Pa. 
New England Novelty Co., Leominster, 
Mass. 
Ortho Plastic Co., New York, N. Y. 
Philwin-Shaff, Inc., New York, N. Y. 


Plastic ialties, Inc., Brooklyn, N. Y. 
Plastic ., Leominster, Mass. 
Ply-Tex Mfg. Co., Brooklyn, N. Y. 


Quality Turning Co., Leominster, Mass. 
Rex Products Corp., New York, N. Y. 
Roberts Mfg. Co., Providence, R. I. 
pe Co., ‘Rockfall, Conn. 

Scaefer Brass & Mfg. Co., St. Louis, Mo. 
Seeberger, Fred B., Philadelphia, Pa. 
Sohn Mfg. Co., T. M., Fremont, Ohio 


Speidel Corp., Providence, R. I. 
a Rubber Co., —_ York, N. Y. 
Sturdy Bros., Chartley, Mass. 


Thermo-Plasti Laboratories, Inc., Wilkes- 


Barre, 
Thomas uty. Co., Providence, R. I. 
Turner Device, x. St. Louis , Mo. 


FABRICATORS, PYROXYLIN 


Astorloid Mfg. Co., Inc., Brooklyn, N. Y. 
Bachman Bros., Inc., Philadelphia, Pa. 
Baff Mfg. Co., No. Arlington, N. J. 
Banthico, Inc., Chicago, Ill. 
Berkander, Geo. F., Providence, R 

Co., New York, N. . 


Plastics Co., Leominster, 


i 


MODERN PLASTICS 


oi 


du Pont de Nemours & Co., Inc., E. I., Wil- 
Elite Jewelry Prod., Inc., New York, N. Y. 
. lence RL 


ohnson Fare Box Co., Chicago, Ill. 

Co., E. B., Leominster, Mass. 
Kippy Kit Co., Circleville, Ohio 
Landers, Frary & Clark, New Britain, 


Plastic Turning Co., Leominster, Mass. 
Quality Turning Co., Leominster, Mass. 
Rebel & Frank, Inc., Cleveland, Ohio 
Rex Products Corp., New York, N. Y. 

Salz Bros., Inc., New York, N. Y. 
Silverloid Co., Providence, R. I. 
Tilton-Cook Co., Leominster, Mass. 

Van Aram Mfg. Co., Fort Wayne, Ind. 
Wallstein Industrial Corp., Brookiyn, N. Y. 
Williams & Marcus Co., Philadelphia, Pa. 


FABRICATORS 
PYROXYLIN COATING 


Athol Manufacturing Co., New York, N. Y. 

Boston Woven Hose and Rubber Co., 
Boston, Mass. 

Bowen Mills, Inc., Pawtucket, R. I. 

Carpenter & Co., L. E., Newark, N. J. 

Chase & Co., L. C., New York, N. Y. 

Coated Textile Mills Inc., Providence, 
R. I. 

Columbus Coated Fabrics Co., Columbus, 
Ohio 

Cotex Corp., Newark, N. J. 

Davis, Kraus & Miller, Detroit, Mich. 

du Pont de da & Co., Inc., E. I. Wil- 


, 
Federal Leather Co., Belleville, N. J. 
Holliston Mills, The, New York, N. Y. 
Interlaken Mills, New York, N. Y. 
Keratol Co., The, Newark, N. J. 
Landers Corp., Toledo, Ohio 
Masland Duraleather Co., New York, N. Y. 
Pantasole Leather Co., Passaic, N. J. 
Permatex Fabric Co., Jewett City, Conn. 
Permatex Fabrics Co., The, New York, 
N. Y. 
St. Clair Rubber Co., Detroit, Mich. 
Standard Textile Prods. Co., New York, 
N. Y. 
Textileather Corp., New York, N. Y. 
Western Shade Cloth Products., Inc., 
Chicago, Ill. 
Weymouth Art Leather Co., East Wey- 
mouth, Mass. 
Zapon Co., The, New York, N. Y. 


FABRICATORS, VINYL 


Carbide and Carbon Chemicals Corp., 
Vinylite Div., New York, N. Y. 


LAMINATORS 
Atlas Powder Co., Zapon Div., Stamford, 


conn. 

Revolite for diaphragms, packings, etc. 
Brown-Freeman Corp., Garwood, N. J. 

Finished panels for furniture, wall panel- 


Continental-Diamond Fibre Co., Newark, 


Sete, rods, tubes and special shapes; 
rail joint insulation; refrigerator breaker 
strips; panels in ‘natural wood grain 


finishes and marble effects; electrical 
insulation; fabricated fibre parts; silent 


gears. 
— Paper Products Corp., Detroit, 


oie strips, trim strips, corner pieces. 
— Insulation Company, Cincinnati, 
ts) 
Sheets, rods, tubes and fabricated parts; 
refrigerator breaker strips; decorative 
panels; gear blanks and gears, etc. 

Franklin-Fibre-Lamitex Corp., No: Wil- 
mington, Del. 

Sheets, rods, tubes and fabricated parts. 

General Electric Co., Plastics Dept., Pitts- 
field, Mass. 

Textolite laminated sheets, rods, tubes 
and special forms. 

General Laminated Products, Inc., New 
York, N. Y¥., and Chicago, II. 
Fabricators of General Electric Textolite 
Laminated. 

Masonite Corp., Laurel, Miss. 
Manufacture Benalite and Benaloid 

Mica Insulator Co., New York, N. Y. 
Laminated sheets, tubes, rods and fabri- 
cated parts. Decorative sheets, translu- 
cent sheets, gear stock. 

— Fabricators of Illinois, Chicago, 

— Vulcanized Fibre Co., Wilmington, 

e 
Standard forms of sheets, tubes and rods; 
machine stamped and fabricated shapes, 
such as panels, washers, bushings, etc. 

Panelyte Corp., New York, N. Y. 

Sheets, rods, tubes, breaker strips, elec- 
trical insulation, molded shapes, fabri- 
cated and punched parts, gear blanks. 

.~ em Co., Melrose Park (Chicago), 


Sheets, rods, tubes, gear blanks, bearings, 
bushings, washers, panels; special parts; 
punched and fabricated breaker strips, 
etc. 

Spaulding Fibre Co., Inc., 
a. Y 


Synthane Corp., Oaks, Pa. 
Laminated products; sheets, rods, tubes, 
fabricated parts; bushings; gears; deals; 
insulation; screw machine parts; stabil- 
ized material. 

Taylor Fibre Co., Norristown, Pa. 
Phenol Fibre sheets, rods, tubes and ma- 
chined parts; Phenol Fabric laminated 
Bakelite and laminated Phenol Fibre 
sheets, rods, tubes, machined parts and 
gear blanks. 

Westinghouse Electric & Mfg. Co., Micarta 
Division, Trafford, Pa. 
Sheets, rods, tubes and fabricated parts; 
refrigerator breaker strips; decorative 
sheets, panels, base board, etc.; gear 
plate, gear blanks, laminated molded 
parts. 

Wilmington Fibre & Specialty Company, 
Wilmington, Del. 
Sheets, rods and tubes. 


MOLDERS, COLD 
an Insulator Corp., New Freedom, 


~— Patent Fire Arms Mfg. Co., Hartford, 

nn. 

Cutler-Hammer, Inc., Milwaukee, Wis. 

Garfield Mfg. Co., Garfield, N. J. 

General Electric Co., Plastics Dept., Pitts- 
field, Mass. 

Haveg Corp., Newark, Del. 


PLASTICS CONSULTANTS 


J. Earl Simonds, 13 East 31st Street, New 
York, N. Y. 


PRINTING ON PLASTICS 
Anigrapuic Process, Inc., New York, N. Y. 
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DIRECTORY OF CHEMICALS 
AND RAW MATERIALS 


USED IN THE MANUFACTURE OF PLASTIC COMPOSITIONS UTIL- 
IZED IN THE PRODUCTION OF MOLDED OR FABRICATED PARTS 


ACETIC ANHYDRIDE 
American-British Chemical Supplies, Inc., 
New York, N. Y. 
Carbide & Carbon Chemicals Corp., New 
York, N. Y. 
Dow Chemical Co., Midland, Mich. 
Mallinckrodt Chemical Works, St. Louis, 
Mo. 
Tennessee Eastman Corp., Kingsport, Tenn. 


ACETONE 


Carbide & Carbon Chemicals Corp., New 
York, N. Y. 

Cliff Dow Chemical Co., Marquette, Mich. 

Commercial Solvents Corp., New York, 
N. Y. 

du Pont de Nemours & Co., Inc., E. L, 
Wilmington, Del. 

Kessler Chemical Corp., Hoboken, N. J. 

Mallinckrodt Chemical Works, St. Louis, 
Mo. 

Merck & Co., Inc., Rahway, N. J. 

Wishnick-Tumpeer, Inc., New York, N. Y. 


ACETYLENE TETRACHLORIDE 


Dow Chemical Co., Midland, Mich. 

du Pont de Nemours & Co., Inc., E. L., Wil- 
mington, Del. 

Innis, Speiden & Co., Inc., New York, 
N. Y. 

U. S. Industrial Chemical Co., Inc., New 
York, N. Y. 


ACID, ABIETIC 


Glyco Products Co., Inc., New York, N. Y. 
Hercules Powder Company, Wilmington, 
Del. 


ACID, ACETIC 


American-British Chemical Supplies, Inc., 
New York, N. Y. 

American Cyanamid & Chemical Corp., 
New York, N. Y. 

du Pont de Nemours & Co., Inc., E. I., Wil- 
mington, Del. 

Mallinckrodt Chemical Works, St. Louis, 
Mo. 

Monsanto Chemical Co., St. Louis, Mo. 

Penn Salt Mfg. Co., Philadelphia, Pa. 

— Tar & Chemical Corp., Indianapolis, 

d. 

Shawinigan Products Corp., New York, 

N.Y 


Tennessee Eastman Corp., Kingsport, Tenn. 
Wishnick-Tumpeer, Inc., New York, N. Y. 


ACID, BUTYRIC 


Carbide & Carbon Chemicals Corp., New 
York, N. Y. 

Innis, Speiden & Co., Inc., New York, N. Y. 

Merck & Co., Inc., Rahway, N. J. 


ACID, CRESYLIC 


American-British Chemical Supplies, Inc., 
New Y N. Y. 

American d & Chemical Corp. 
New York, N. Y. 


Barrett Com 
du Pont de Nemours & Co., 
mn, Del. 

Koppers Co., Tar & Chemical Div., Pitts- 

burgh, Pa. 
Mallinckrodt Chemical Works, St. Louis, 
Mo. 
Monsanto Chemical Co., St. Louis, Mo. 
-—— Tar & Chemical Corp., Indianapolis, 
d. 


y, New York, N. Y. 
Inc., B. I., 


ACID, NITRIC 


American Cyanamid & Chemical Corp., 
New York, N. Y. 

du Pont de Nemours & Co., Inc., E. L, 

i mn, Del. 

General Chemical Co., New York, N. Y. 

— Powder Company, Wilmington, 

Mallinckrodt Chemical Works, St. Louis, 
Mo. 

Merck & Co., Inc., Rahway, N. J. 

Monsanto Chemical Co., St. Louis, Mo. 

U. S. Rubber Products, Inc., Naugatuck 
Chemical Division, New York, N. Y. 


ACID, SEBACIC 


National Aniline & Chemical Company, Inc., 
New York, N. Y. 

Resinous Products & Chemical Co., Inc., 
Philadelphia, Pa. 


ACID, SULPHURIC 
American Cyanamid & Chemical Corp., 
New York, N. Y. 
Atlas Powder Company, Wilmington, Del. 
du Pont de Nemours & Co., Inc., E. L, 
Wilmington, Del. 
— Powder Company, Wilmington, 


Mallinckrodt Chemical Works, St. Louis, 


Mo. 
Merck & Co., Inc., Rahway, N. J. 
Monsanto Chemical Co., St. Louis, Mo. 
U. S. Rubber Products, Inc., Naugatuck 
Chemical Division, New York, N. Y. 


ALCOHOL 


Carbide & Carbon Chemicals Corp., New 
York, N. Y. 

i a om Solvents Corp., New York, 

du Pont de Nemours & Co., Inc., B. I., Wil- 


n, ’ 
Hercules Powder Company, Wilmington, 
McKesson & Robbins, New York, N. Y. 
Merrimac Chemical Company, Boston, 
Mass. 
Monsanto Chemical Co., St. Louis, M». 
Rossville Commercial Alcohol Co., New 
York, N. Y. 
U. S. Industrial Alcohol Co., New York, 
N. Y. 


ALCOHOL-AMYL 
a2, ap Solvents Corp., New York, 


du Pont de Nemours & Co., Inc., E. I., Wil- 
mington, Del. 


Kessler Chemical Corp., Hoboken, N. J. 

Mallinckrodt Chemical Works, St. Louis, 
Mo. 

Merck & Co., Inc., Rahway, N. J. 

Monsanto Chemical Co., St. uis, Mo. 

Sharples Solvents Corp., Philadelphia, Pa. 

U. S. Industrial Chemical Co., New York, 
N. Y. 


ALCOHOL-BENZYL 


American-British Chemical Supplies, Inc., 
New York, N. Y. 

du Pont de Nemours & Co., Inc., E. L., Wil- 
mington, b 

Kay-Fries Chemicals, Inc., New York, N. Y. 

Merck & Co., Inc., Rahway, N. J. 

Monsanto Chemical Co., St. Louis, Mo. 


ALCOHOL-BUTYL 


Carbide & Carbon Chemicals Corp., New 
York, N. Y. 

Commercial Solvents Corp., New York, 
N. Y. 

Kessler Chemical Corp., New York, N. Y. 

Mallinckrodt Chemical Works, St. Louis, 
Mo. 

Merck & Co., Inc., Rahway, N. J. 

Monsanto Chemical Co., St. Louis, Mo. 

U. S. Industrial Chemical Co., New York, 
N. Y. 


ALCOHOL-ETHYL 
—— Cyanamid & Chemical Corp., 


Carbide & Carbon Chemicals Corp., New 
York, N. Y. 

Commercial Solvents Corp., New York, 
N.Y 


du Pont de Nemours & Co., Inc., E. I., Wil- 
mington, Del. 

U. S. Industrial Alcohol Co., New York, 
N. Y. 

U. S. Industrial Chemical Co., New York, 
N. Y. 


ALCOHOL-ISOBUTYL 
Doe & Ingalls, Inc., Boston, Mass. 
du Pont de Nemours & Co., Inc., E. L., Wil- 
mington, Del. 


ALCOHOL-ISOPROPYL 

Advance Solvents & Chemical Corp., New 
York, N. Y. 

Carbide & Carbon Chemicals Corp., New 
York, N. Y. 

Doe & Ingalls, Inc., Boston, Mass. 

Merck & Co., Inc., Rahway, N. J. 

U. S. Industrial Chemical Co., Inc., New 
York, N. Y. 


ALCOHOL-METHYL 
Carbide & Carbon Chemicals Corp., New 
York, N. Y. 
a ma Solvents Corp., New York, 


du Pont de Nemours & Co., Inc., E. I., Wil- 
on. ‘ 
U. S. Industrial Chemical Co., Inc., New 
York, N. Y. 
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ALDEHYDE AMMONIA 
du Pont de Nemours & Co. Inc., E. L, Wil- 
mington, Del. 


AMYL ACETATE 


i. ke — Solvents Corp., New York, 
Mallinckrodt Chemical Works, St. Louis, 
0. 

Merck & Co., Inc., ‘oe N. J. 
Monsanto Chemical Co St. Louis, Mo. 
Sharples Solvents Corp., ” Philadelphia, Pa. 
U. S. Industrial Chemical Co., New York, 
N. Y. 


ANILINE DYES 


American Aniline Products Inc., New York, 
N. Y. 

Calco — Company, Ing. Bound 
Brook, N. 


* Mich. 

du Pont de Nemours & Co., Inc., E. 1., Wil- 
mington, Del. 

ae Dyestuff Corporation, New York, 

National Aniline & Chemical Co., Inc., 
New York, N. Y. 

U. S. Rubber Products, Inc., Naugatuck 
Chemical Division, New York, N. Y. 


ASBESTOS 
Burnet Co., The, New York, N. Y. 
ohns-Manville, New York, N. Y. 
easby & Mattison, Ambler, Pa. 
Wishnick-Tumpeer, Inc., New York, N. Y. 


ASPHALTUM 
American-British Chemical Supplies, Inc., 
New York, N. Y. 
Barber Co., Inc., The, Philadelphia, Pa 
Carey Co., Philip., Cincinnati, Ohio 
ohns-Manville, New York, N. Y. 
ick-Tumpeer, Inc., New York, N. Y. 


BARIUM HYDRATE 
du Pont de Nemours & Co., Inc., E. L, 
Wilmington, Del. 


BENZALDEHYDE 
Cliff Dow Chemical Co., Marquette, Mich. 
Heyden Chemical Corp., New York, N. Y. 


BENZOL 
Barrett Co., New York, N. Y. 
Caleo Chemical Co., Inc., The, Bound 
Brook, N. J. 
Harshaw Chemical Co., Cleveland, Ohio 
as ~ Tar & Chemical Div., Pitts- 


Michigan Alkali Co. New York, N. Y. 
Tumpeer, Inc., New York, N. Y. 


BENZYL ACETATE 


American-British Chemical Supplies, Inc., 
New York, N. Y. 
© Oot, 5. L, WE 


sees Chemicals Inc., New York, N. Y. 


BENZYL BENZOATE 


American-British 
‘about te i & Co., Inc., E. I., Wil- 

emours a 
mington, Del. 
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Kay-Fries Chemicals, Inc., New York, N. Y. 


BUTYL ACETATE 


, Hoboken, N. J. 


Monsanto Chemical St. Louis, Mo. 
U. S. Industrial Chemical Co., New York, 


N. Y. 


BUTYL ACETYL RICINOLEATE 
Baker Caster Oil Co., Jersey City, N. J. 
i Solvents » New York, 


BUTYL ETHER 
Carbide & Carbon Chemicals Corp., New 
York, N. Y. 
a Solvents Corp., New York, 


BUTYL LACTATE 


a Solvents Corp., New York, 


BUTYL STEARATE 
ee Solvents Corp., New York, 


Kessler Chemical Corp., Hoboken, N. J. 


BUTYRALDEHYDE 
Carbide & Carbon Chemicals Corp., New 


York, N. Y. 
—— Solvents Corp., New York, 


CADMIUM SULFIDE 


American Smelting & Refining Co., New 
York, N. Y. 
Chemical & Pigments Co., Inc., Baltimore, 


Md. 
du Pont de rg & Co., Inc., E. I., Wil- 
General Metallic Oxides Co., Jersey City, 


N. J. 
Harshaw Chemical Co., Cleveland, Ohio 
Wishnick-Tumpeer, Inc., New York, N. Y. 


CALCIUM STEARATE 
American Cyanamid & Chemical Corp., 
New York, N. Y. 
du Pont de Nemours & Co., Inc., E. I., Wil- 


mington, Del. 
Harshaw Chemical Co., Cleveland, Ohio 
Mallinckrodt Chemical Works, St. Louis, 
Mo. 
Wishnick-Tumpeer, Inc., New York, N. Y. 


CAMPHOR 
Dow Chemical Co., Midland, Mich. 
du Pont de Nemours & Co., Inc., E. I., Wil- 


mington, Del. 
— Chemical Works, St. Louis, 
0. 


CARBON BISULFIDE 
American Se & Chemical Corp., 
New York, N. Y. 
Dow Chemical Co., Midland, Mich. 
du Pont de Nemours & Co., , Inc., E. L., Wil- 


mington, ; 
Harshaw Chemical Co., Cleveland, Ohio 
— Chemical Works, St. Louis, 
0. 
Merck & Co., Inc., Rahway, N. J. 
Wishnick-Tumpeer, Inc., New York, N. Y. 


CARBON BLACK 


Binney & Smith Co., New York, N. Y. 
Burnet Co., The, New York, N. Y. 

Cabot, Inc., Godfrey L., Boston, Mass. 
Calco Chemical Co., Inc., Bound Brook, 


N. J. 
Columbian Carbon Co., New York, N. Y. 
Continental Carbon Cc., New York, N. Y. 
United Carbon Co., Charleston, W. Va. 
Wishnick-Tumpeer, Inc., New York, N. Y. 


CARBON TETRACHLORIDE 


American Cyanamid & Chemical Corp., 
New York, N. Y. 

du Pont de Nemours & Co., Inc., E. L., Wil- 
mington, Del. 

— Chemical Works, St. Louis, 

o. 

Merck & Co., Inc., Rahway, N. J. 

Warner Chemical Co., New York, N. Y 

Wisnick-Tumpeer, Inc., New York, N. Y. 


CASEIN 
(Rods-Sheets-Tubes) 
American-British Chemical Supplies, Inc., 

New York, N. Y. 
American Cyanamid & Chemical Corp., 
New York, N. Y. 
American Plastics Corp., New York, N. Y. 
Harshaw Chemical Co., Cleveland, Ohio 
Hercules Powder Co., Wilmington, Del. 
te Speiden & Co., Inc., New York, 


Merck & Co., Inc., Rahway, N. J. 


CELLULOSE ACETATE 
(Rods-Sheets-Tubes) 


American-British Chemical Supplies, Inc., 
New York, N. Y. 

Celluloid Corp., New York, N. Y. 

Cinelin Company, Indianapolis, Ind. 

du Pont de Nemours & Co., Inc., E. L., Wil- 
mington, Del. 

Fiberloid Corporation, Indian Orchard, 
Mass. 

Insel Co., The, Arlington, N. J. 

Mas & Son, John W., Brooklyn, N. Y. 

Nixon Nitration Works, Nixon, N. J. 


CELLULOSE ACETATE 
(Flake) 


Hercules Powder Co., Wilmington, Del. 
Tennessee Eastman Corp., Kingsport, Tenn. 


CELLULOSE NITRATE 
(Rods-Sheets- Tubes) 


Celluloid Corp., New York, N. Y. 

Cinelin Company, Indianapolis, Ind. 

du Pont de Nemours & Co., Inc., E. I., Wil- 
mington, Del. 

Fiberloid Corp., Indian Orchard, Mass. 

Gemloid Corporation, New York, N. Y. 

Insel Co., The, Arlington, N. J. 

Mallinckrodt Chemical Works, St. Louis, 


Mo. 
Nixon Nitration Works, Nixon, N. J. 
Sylvania Industrial Corp., New York, N. Y. 


CHLORINATED RUBBER 
Hercules Powder Co., Wilmington, Del. 


COAL TAR COLORS 


American Aniline Products, Inc., New York, 
N. Y. 

Calco Chemical Company, Inc., Bound 
Brook, N. J. 

du Pont de Nemours & Co., Inc., E. I., Wil- 


mington, Del. 





~—~ 

















7wW-——~" 
‘ 


COLORS AND PIGMENTS 
American Aniline Products, Inc., New 
York, N. Y. 
American id & Chemical Corp., 


New York, N. Y. 
Binney & Smith Co., New York, N. Y. 
Calco Chemical Co., Inc., Bound Brook, 


N. J. 
re F ne & Pigments Co., Inc., Baltimore, 
du Pont de Nemours & Co., Inc., E. I, 
—_ Sposa Corporation, New York, 


Glyco Products Co., Inc., New York, N. Y. 
Krebs Pigment and Color Corp., Wilming- 
ton, Del. 

Monsanto Chemical Co., St. Louis, Mo. 
Sherwin-Williams Co., "Cleveland, Ohio 
Uhlich & Co., Inc., Paul, New York, N.Y. 
Williams & Co., C. K., Easton, Pa. 
Wishnick-Tumpeer, Inc., New York, N. Y. 


CRESOL 
American-British Chemical Supplies Inc., 
New York, N. Y. 
Barrett Co., "New York, N. Y. 
Burnet Co., The, New York, N. Y. 
Koppers Co., Tar & Chemical Div., Pitts- 
burgh, Pa. 
Monsanto Chemical Co., St. Louis, Mo. 
~— Tar & Chemical Corp., Indianapolis, 


CROTONALDEHYDE 


Carbide & Carbon Chemicals Corp., New 
York, N. Y. 

Niacet Chemicals Corp., Niagara Falls, 
N. Y. 


CYCLOHEXANOL 


du Pont de Nemours & Co., Inc., E. I., Wil- 
mington, Del 


DIACETONE 


Carbide & Carbon Chemicals Corp., New 
York, N. Y. 

— Solvents Corp., New York, 
N. Y. 

Monsanto Chemical Co., St. Louis, Mo. 


DIAMYL PHTHALATE 


American-British Chemical Supplies, Inc., 
New York, N. Y. 

Kay-Fries Chemicals, Inc., New York, N. Y. 

Kessler Chemical Corp., Hoboken, N. J. 

National Aniline & Chemical Co., Inc., New 
York, N. Y. 

U. S. Industrial Chemical Co., New York, 
N. Y. 


DIBUTYL PHTHALATE 
ay oe Chemical Supplies, Inc., 


New Y : 

American id & Chemical Corp., 
New Y N. Y. 

Carbide & bon Chemicals Corp., New 


York, N. Y. 
a Solvents Corp., New York, 


Kay-Fries Chemicals, Inc., New York, N. Y. 

Kessler Chemical Corp., Hoboken, N. J. 

Monsanto Chemical Co., St. Louis, Mo. 

National Aniline & Chemical Co., Inc., New 
York, N. Y. 

U. S. Industrial Chemical Co., New York, 
N. Y. 


DIBUTYL TARTRATE 


American-British Chemical Supplies, Inc., 
New York, N. Y. 


a Solvents Corp., New York, 
Kay-Fries Chemicals, Inc., New York, N.Y. 


DICHLORETHYL ETHER 
Carbide & Carbon Chemicals Corp., New 
York, N. Y. 


DIETHYL PHTHALATE 

American-British Chemical Supplies, Inc., 
New York, N. Y. 

— Solvents Corp., New York, 


Kay-Fries Chemicals, Inc., New York, N. Y. 

Kessler Chemical Corp., Hoboken, N. 

Monsanto Chemical Co., St. Louis, ‘ 

U. S. Industrial Chemical Co., New York, 
N. Y. 


DIETHYLENE GLYCOL 
Carbide & Carbon Chemicals Corp., New 
York, N. Y. 


DIMETHYL PHTHALATE 
American-British Chemical Supplies, Inc., 


New Y N. Y. 
Chemicals Corp., New 
York, N. Y. 
— Solvents Corp., New York, 
Kay-Fries Chemicals, Inc., New York, 


N. Y. 
Kessler Chemical Corp., Hoboken, N. J. 
Monsanto Chemical Co., St. Louis, Mo. 
U. S. Industrial Chemical Co., New York, 
N. Y. 


DIORTHOTOLYLGUANIDINE 
(D.O.T.G.) 


du Pont de Nemours & Co., Inc., E. L., Wil- 
mington, Del. 


DIOXANE 


Carbide & Carbon Chemicals Corp., New 
York, N. Y. 


DIPHENYLGUANIDINE 
(D.P.G.) 


du Pont de Nemours & Co., Inc., E. L., Wil- 
mington, Del. 


“DRY COLORS 


American Aniline Products, Inc., New York, 
N. Y 


Binney & Smith Co., New York, N. Y. 

du Pont de —- & Co., Inc., E. L., Wil- 
mington, 

General Dyestuff Corp., New York, N. Y. 

Krebs Pigment and Color Corp., Wilming- 
ton, Del. 

Sherwin-Williams Co., Cleveland, Ohio 

Williams & Co., C. K., Easton, Pa. 

Wishnick-Tumpeer, Inc., New York, N. Y. 


ESSENCE, PEARL 


Celluloid Corp., New York, N. Y. 

Hudson Pearl Co., New York, N. Y. 
Meyer Bros. Co., Jos. H., Brooklyn, N. Y. 
Mearl Corp., The, New York, N. Y. 
Paispearl Products, New York, N. Y. 


ETHYL ACETATE 

Carbide & eee Chemicals Corp., New 
York, N. 

canaa ‘Solvents Corp., New York, 
N. Y. 

Kessler Cheinical Corp., Hoboken, N. J. 

Mallinckrodt Chemical Works, St. Louis, 
Mo. 





Merck & Co., Inc., oa Ene. Rabway, N. 
Monsanto Chemical St Louis, Mo. 
U. Ss tee Cuinl o. New York, 


ETHYLALCOHOL—COMPLETELY 
DENATURED AND SPECIALLY 
DENATURED 


Cyanamid & Chemical Corp. 
New York, N. Y ; 


Carbide Py ee Chemicals Corp., New 


York, N. Y. 
a Solvents Corp., New York, 
du Pont de Nemours & Co., Inc., E. I., Wil- 


mington, Del. 
U. S. Industrial Alcohol Co., New York, 
N 


a, go 
U. S. Industrial Chemical Co., New York, 
N. Y. 


ETHYLCELLULOSE 


du Pont de — & Co., Inc., E. L., Wil- 
n, 
Hercules Powder Co., Wilmington, Del. 


ETHYL FORMATE 


American-British Chemical Supplies, Inc., 
New York, N. Y. 
—e ercial Solvents Corp., New York, 


Kay-Fries Chemicals, Inc., New York, N. Y. 


ETHYL LACTATE 


American SS & Chemical Corp., 
New York, N. Y 

U. S. Industrial Chemical Co., New York, 
N. Y. 


ETHYLENE DIAMINE 


Carbide & Carbon Chemicals Corp., New 
York, N. Y. 


ETHYLENE DICHLORIDE 


Carbide & Carbon Chemicals Corp., New 
York, N. Y. 
du Pont de Nemours & Co., Inc., E. L., Wil- 


mington, Del. 


ETHYLENE GLYCOL 


Carbide & Carbon Chemical Corp., New 
York, N. Y. 


FILLERS, ASBESTOS 


International Pulp Co., New York, N. Y. 
Johns-Manville, New York, N. Y. 


FILLERS, COTTON FLOCK 
Gao Waste Mfg. Co., Claremont, 


Peckham Mfg. ~ The, Newark, N. J. 
— Processing Co., The, Central Falls, 


FILLERS, RAYON FLOCK 
- Processing Co., The, Central Falls, 


FILLERS, SILICA, DDATOMACEOUS 

International Pulp Co., New York, N. Y. 

Johns-Manville, New York, N. Y. 

Loomis, W. H. Talc Corp., The, Gouver- 
neur, N. Y. 

Wishnick-Tumpeer, Inc., New York, N. Y. 


FILLERS, WOODFLOUR 
a % Woodfiour Co., Inc., New York, 
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renal WE & Co., Inc., North Tona- 
én tome os ou 6 ae tm. & t, 
See Te Brooklyn, 


We 
State Chemical Co., New York, N. Y. 


FORMALDEHYDE 
British Chemical Supplies, Inc., 


New York, N. Y 
ew eo Be 
panies ananed & Chemical Corp., 


New York, N. Y. 
du Pont de Nemours & Co., Inc., E. L, 
Wi Del. 
Hercules Powder Co., Wilmington, Del. 
Heyden Chemical Corp., New York, N. Y. 
Mallinckrodt Chemical Works, St. Louis, 


Mo. 
Merck & Co., Inc., Rahway, N. J. 


FUMARIC ACID 
a Aniline & Chemical Co., New York, 


FURFURAL 
Quaker Oats Co., Chicago, Ill. 


GLYCERINE 


American-British Chemical Supplies, Inc., 
New York, N. Y. 


HEXAMINE 
American-British ee Supplies, Inc., 


New Y 
a Inc., E. L, Wil- 


du Pont de 
Heyden Corp., New York, N. Y. 


HEXAMETHYLENETETRAMINE 


American-British Chemical Supplies, Inc., 
New Y N. Y. 
ee ae ee Co, , Inc., E. L, Wil- 


Hordes Chemical , New York, N. Y. 
— Chemic: "Works, St. Louis, 


Merck & Co., Inc., Rahway, N. J. 
Wishnick-Tumpeer, Inc., New York, N. Y. 


ISOBUTYRIC ACID 
du Pont de Nemours & Co., Inc., E. 1., Wil- 
mington, Del. 


IRON OXIDE—BLACK, BROWN, 
RED AND YELLOW 


American Cyanamid & Chemical 
New York, N. Y. sade 


Binney & Smith Co., New York, N. Y. 
Burnet Co., The, New York, N. Y. 
ee ee Oe Se, BL, We 


General Dyestuff Corp., New Y N. Y. 
Mallinckrodt Chemical Works, = Louis, 


Mo. 
Merck & Co., Inc., Rahway, N. b 
Williams & Co., 


» Easton, 
Wishnick-Tumpeer, Inc., New York, N. Y. 


KIESELGUHR 


American Sy ae & Chemical Corp. 
New York, N. Y. 
Co., Philip, "Cincinnati, Ohio 
y, New York, N. Y. 
ohns-Manville, New York, N. Y. 
-Tumpeer, Inc., New York, N. Y. 
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LACQUER SOLVENTS 


Chemicals Corp., New 


Commercial "Solvents Corp., New York, 
du Pont de ee & Co., Inc., E. L., Wil- 


Kay-Fries Chemicals, Inc., New York, N. Y. 

Monsanto Co., St. Louis, Mo. 

Stanley Chemical Co., East Berlin, Conn. 

U. §S. Industrial Alcohol Co., Inc., New 
York, N. Y. 


LACQUERS—BAKING TYPE 


Bakelite Corp., New York, N. Y. 
General Plastics, Inc., North Tonawanda, 


Makalot Corp., Boston, Mass. 


LACQUE 
CELLULOSE UT ATE 
Masury & Son, John W., Brooklyn, N. Y. 


LACQUERS, NITROCELLULOSE 
du Pont de Nemours & Co., Inc., E. L., Wil- 


mington, Del. 

Eastman Kodak Co., Rochester, N. Y. 
— Lacquer Mfg. Co., New York, 
Fiberloid Corp., Indian Orchard, Mass. 
Maas & Waldstein Co., Newark, N. J. 

Monsanto Chemical Co., St. Louis, Mo. 
Pyroxylin Products Corp., Chicago, IIl. 
Roxalin Flexible Lacquer Co., Inc., Elizabeth, 


N. J. 
Stanley Chemical Co., East Berlin, Conn. 


LAMINATING PAPER 


Hurlbut Paper Co., South Lee, Mass. 
Warren Co., S. D., Boston, Mass. 


LATEX (Liquid Rubber) 


Heveatex Corp., Melrose, Mass. 
U. S. Rubber Products, Inc., 
N. Y. 


New York, 


LIQUID RESINS 


Bakelite Corp., New York, N. Y. 

Beck, Koller & Co., Inc., Detroit, Mich. 
os ae Solvents Corp., New York, 
Durite Plastics, Philadelphia, Pa. 
Fiberloid » Indian Orchard, Mass. 
—T Inc., North Tonawanda, 


Glyco Products Co., Inc., New York, N. Y. 
Hercules Powder Co., Wilmington, Del. 
Makalot Corp., Boston, Mass. 

Resinox Corp., New York, N. Y. 


MALEIC ANHYDRIDE (Toxilic 
Anhydride Acid) 


Monsanto Chemical Co., St. Louis, Mo. 
National Aniline & Chemical Co., Inc., New 
York, N. Y. 


MESITYL OXIDE 


ae Rape Solvents Corp., New York, 


METHANOL 


Carbide & Carbon Chemicals Corp., New 
York, N. Y. 





Commercial Solvents Corp., New York, 


N. a 
du Pont de — & Co., Inc., E. I., Wil- 
Mallinckrodt Chemical Works, St. Louis, 
Mo. 
Merck & Co., Inc., Rahway, N. J. 
National Oil & Supply Co., Newark, N. J. 


Tennessee Eastman rt, Tenn. 
U. S. Industrial Chemical Co., Inc., New 
York, N. Y. 


METHYL ACETATE 
Advance Solvents & Chemical Corp., New 
York, N. Y. 
Carbide & Carbon Chemicals Corp., New 
York, N. Y. 
Ford Motor Co., 


METHYL ACETONE 


Carbide & Carbon Chemicals Corp., New 
York, N. Y. 

du Pont de Nemours & Co., Inc., E. I., Wil- 
mington, Del. 

Tennessee Eastman Corp., Kingsport, Tenn. 

U. S. Industrial Chemical Co., New York, 
N. Y. 


METHYL AMYL ALCOHOL 


Carbide & Carbon Chemicals Corp., New 
York, N. Y. 


METHYL AMYL KETONE 


Carbide & Carbon Chemicals Corp., New 
York, N. Y. 


METHYL FORMATE 
American-British Chemical Supplies, Inc., 
New York, N. Y. 
Commercial Solvents Corp., New York, 


N. Y. 
Kay-Fries Chemicals, Inc., New York, N. Y. 


METHYL HEXYL KETONE 
Resinous Products & Chemical Co., Phila- 
deiphia, Pa. 


METHYL ISOBUTYL KETONE 
Carbide & Carbon Chemicals Corp., New 
York, N. Y. 


METHYL—LACTATE 
ee Solvents Corp., New York, 


Iron Mountain, Mich. 


METHYL METHACRYLATE 
du Pont de Nemours & Co., Inc., E. L., Wil- 
mington, Del. 
Resinous Products & Chemical Co., Phila- 
delphia, Pa. 
Rohm & Haas Co., Philadelphia, Pa. 


METHYLAMINES 
Commercial Solvents Corp., New York, 


N. Y. 
Rohm & Haas Co., Philadelphia, Pa. 


MICA 

American Cyanamid & Chemical Corp., 

New York, N. Y. 
Burnet Co., The, New York, N. Y. 
Harshaw Chemical Co., Cleveland, Ohio 
Maryland Chemical Co., Baltimore, Md. 
Mica Insulator Co., New York, N. Y. 
Munsell, Eugene & Co., New York, N. Y. 
Wishnick-Tumpeer, Inc., New York, N. Y. 


MINERAL BLACK 
Binney & Smith Co., New York, N. Y. 




















Williams & Co., C. K., Easton, Pa. 
Wishnick-Tumpeer, Inc., New York, N. Y. 


MOLDING & LAMINATING 
BOARDS AND BLANKS 


Bakelite , New Y N. Y. 
Dabselite-dhaeeis yg 


MOLDING COMPOUNDS, 
CELLULOSE ACETATE 


Celluloid , New York, N. Y. 
du Pont de Nemours & Co., Inc., E. 1., Wil 


mington, Del. 
Fiberloid Jona" dian Orchard, Mass. 
M ohn W. & & Son, Brooklyn, N. Y. 
Nixon Potion Works, Nixon, N. J. 

Tennessee Eastman Corp., Kingsport, Tenn. 


MOLDING COMPOUNDS, 
PHENOL-FURFURAL 
Durite Plastics, Philadelphia, Pa. 


MOLDING COMPOUNDS 

PHENOL-FORMALDEHYDE 
Bakelite Corp., New York, N. Y. 
Catalin Corp., New York, N. Y. 
Durite Plastics, “na > Pa. 
—— Plastics, Inc., North Tonawanda, 


Makalot Corp., Boston, Mass. 

Reilly Tar & Chemical Corp., Indianapolis, 
Ind. 

Resinox Corp., New York, N. Y. 


MOLDING COMPOUNDS, 
STYRENE 


Carbide & Carbon Chemicals Corp., New 
York, N. Y. 


MOLDING COMPOUNDS, 
UREA-FORMALDEHYDE 


Beetle Products Division of American Cyan- 
amid Co., New York, N. Y. 

Plaskon Co., Inc., Toledo, Ohio 

Resinous Products & Chemical Co., Phila- 


delphia, Pa. 


MOLDING COMPOUNDS, 
VINYL RESINS 


Carbide & Carbon Chemicals Corp., New 
York, N. Y. 
Shawinigan Prods. Corp., New York, N. Y. 


NAPHTHALENE 


American-British Chemical Supplies, Inc., 
New York, N. Y. 

Barrett Company, New York, N. Y. 

Burnet Co., The, New York, N. Y. 

Caleo Chemical Co., The, Bound Brook, 


N. J. 

du Pont de Nemours & Co., Inc., E. L., Wil- 
mington, Del. 

Koppers Co., Tar & Chemical Div., Pitts- 
burgh, Pa. 


Monsanto Chemical Co., St. Louis, Mo. 
— Tar & Chemical Corp., Indianapolis, 


NITROCELLULOSE 


American ee & Chemical Corp., 
New York, N. Y 

Atlas Powder Co., “Wilmington, Del. 

Celluloid Corp., New York, N. Y. 

du Pont de Nemours & Co., Inc., E. L., Wil- 


Del. 
Eastman Kodak Co., Rochester, N. Y. 
Fiberloid Corp., Indian Mass. 


Hercules Powder Company, 
Del. 


Merrimac Chemical Co., Boston, Mass. 
Sylvania Industrial Corp... New York, N. Y. 
Zapon Co., Stamford, Conn 


OIL, SOY BEAN 
American Soya Products Corp., Evansville, 


Ind. 
Staley Mfg. Co., A. E., Decatur, Ill. 


PARAFORMALDEHYDE 


American Cyanamid & Chemical Corp. 
New York, N. Y. 
du Pont de ~ aor & Co., Inc., E. L., Wil- 


mington, 
Heyden Chemical Corp., New York, N. Y. 
Mallinckrodt Chemical Works, St. Louis, 


Mo. 
Merck & Co., Inc., Rahway, N. J. 


PHENOL 
American-British Chemical Supplies, Inc., 


Barrett Company, New York, N. Y. 

Dow Chemical Co., Midland, Mich. 

du Pont de Nemours & Co., Inc., E. I., Wil- 
mington, Del. 

Heyden Chemical Corp., New York, N. Y. 

Koppers Co., Tar & Chemical Div., Pitts- 
burgh, Pa. 

Mallinckrodt Chemical Works, St. Louis, 
Mo. 

Merck & Co., Inc., Rahway, N. J. 

Monsanto Chemical Co., St. Louis, Mo. 

Reilly Tar & Chemical Corp., Indianapolis, 
Ind. 


PHTHALIC ANHYDRIDE 


American Cyanamid & Chemical Corp., 
New York, N. Y. 

Monsanto Chemical Co., St. Louis, Mo. 

National Aniline & Chemical Co., Inc., New 
York, N. Y. 


PLASTICIZERS 
American-British Chemical Supplies, Inc., 
New York, N. Y. 
American Cyanamid & Chemical Corp., 
New York, N. Y. 
Beck, Koller & Co., Inc., Detroit, Mich. 
Carbide & Carbon Chemicals Corp., New 
York, N. Y. 
Celluloid Corp., New York, N. Y. 
Commercial Solvents Corp., New York, 


N. Y. 
du Pont de > es & Co., Inc., E. L., Wil- 


n, > 
Glyco Products Co., Inc., New York, N. Y. 
Hercules Powder Co., Wilmington, Del. 
Kay-Fries Chemicals, Inc., New York, N. Y. 
Kessler Chemical Corp., Hoboken, N. J. 
Monsanto Chemical Co., St. Louis, Mo. 
National Aniline & Chemical Co., Inc., New 
* York, N. Y. 
Ohio-Apex, Inc., Nitro, W. Va. 
Resinous Products & Chemical Co., Phila- 
delphia, Pa. 
U. S. Industrial Chemical Co., Inc., New 
York, N. Y. 


PYROPHYLLITE 


du Pont de Nemours & Co., Inc., E. I., Wil- 
mington, Del. 


PYROXYLIN 
(See Cellulose Nitrate) 


RESIN BONDS FOR PLYWOODS 
AND VENEERS 
Bakelite Corp., New York, N. Y. 


Pa. 
RESIN SOLUTIONS 


American eee & Chemical Corp., 
New York, N. Y 

Bakelite Corp., New York, N. Y. 

Beck, Koller & Co., Inc., Detroit, Mich. 

Beetle Products Division, American Cyana- 
mid Co., New York, N. Y. 


Makalot Corp., Boston, Mass. 
Reilly Tar & Chemical Corp., Indianapolis, 


Resinous Products & Chem. Co., Philadel- 
phia, Pa. 

Resinox Corp., New York, N 

Rohm & Haas Co., Inc., Philadelphia, Pa. 


RESINS, CAST 
Bakelite Corp., New York, N. Y. 
Catalin Corp., New York, N. Y. 
du Pont de Nemours & Co., Inc., E. 1., Wil- 


mington 1. 
Fiberloid Corp., Indian Orchard, Mass. 
Marblette Corp., Long Island City, N. Y. 
Rohm & Haas Co., Philadelphia, Pa. 


RESINS, GLYCEROL 


American Sy & Chemical Corp., 
New York, N. Y 

Bakelite Corp., N ew York, N. Y. 

Beck, Koller & Co., Inc., Detroit, Mich. 

General Electric Co., Plastics Dept., Pitts- 
field, Mass. 

Glyco Products Co., Inc., New York, N. Y. 

Makalot Corp., Boston, Mass. 

Resinous Products & Chemical Co., Phila- 
deiphia, Pa. 


RESINS, OIL SOLUBLE 


Bakelite Corp., New York, N. Y. 

Beck, Koller & Co., Inc., Detroit, Mich. 

Beetle Products Div., American Cyanamid 
Co., New York, N. Y. 

Durite Plastics, Philadelphia, Pa. 

oo Plastics, Inc., North Tonawanda, 


Makalot Corp., Boston, Mass. 
Resinox Corp., New York, N. Y. 


RESINS, PHENOL 


American Cyanamid & Chemical Corp., 
New York, N. Y. 

Bakelite Corp., New York, N. Y. 

Beck, Koller & Co., Inc., Detroit, Mich. 

Durite Plastics, Philadelphia, Pa. 

Fiberloid Corp., Indian , Mass. 

+ Plastics, Inc., North Tonawanca, 

Makalot Corp., Boston, Mass. 

— Tar & Chemical Corp., Indianapolis, 

Resinous Products & Chemical Co., Phila- 
delphia, Pa. 

Resinox Corp., New York, N. Y. 

Rohm & Haas Co., Philadelphia, Pa. 


RESINS, SYNTHETIC 


(See also Molding Compounds) 


American yk & Chemical Corp., 
New York, N. Y 
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ge sail 








Co., New Y N. Y. 
Catalin Corp., New York, N. Y 
ee ee Y. 
ey hy emours, Inc., E. 1, Wilming- 
Durite Pa. 
Plastics, 
n° % Co., Plastics , Pitts- 
ee me North Tonawanda, 


RESIN TREATED FABRICS 


Altas Powder Co., Zapon Division, Stam- 
ford, Conn. Revolite asbestos, for laundry 
roll covers and industrial uses, resinoid 


processed. 


RESINS, UREA 
New York, N. Y. ae ‘acon 
Products American Cyana- 


Beetle Division, 
mid Co., New York, N. Y. 
Giyco Products Co., Inc., New York, N. Y. 
Plaskon Co., Inc., Toledo, Ohio 
Resinous Products & 


Aa al Co., Phila- 


RESINS, VARNISH MAKING 


American Cyanamid & Chemical Corp., 
New York, N. Y. 
Bakelite Corp., New York, N. Y. 

Bistie Products Div eet Coanmebs 
Corp., New Y re 
Commercial” Soivents’ Corp., New York, 


N. Y. 
Bete eee renee Pa. 
General Plastics, Inc., North Tonawanda, 


N.Y. 
Hercules Powder Company, Wilmington, 
Makalot Corp., Boston, Mass. 
Resinox Corp., New York, N. Y. 


RESORCIN 
smington Dele , Inc., E. L., Wil- 


General Dyestuff Corp., New York, N. Y. 
— Chemical Works, St. Louis, 


Merck & Co, Inc., Rah _N. 
National Aniline & Chemical C0) Ine., New 
York, N. Y. 


ROLL LEAF 
(Stamping Foil) 
8 a Hayes, Walsh, Inc., New 


340 MODERN PLASTICS 


— oC. :.. 


ROSIN 
Doe & dngete Int, Boxien, Mass. 


RUBBER, SYNTHETIC MOLDING 
Thiokol Corp., Yardville, N. J. 


SCRAP, ACETATE AND 
NITRATE 


Del. 


American Products Mfg. Co., New Orleans, 
La. 

Atlantic Pyroxylin Waste Co., 
oudie 


Celluloid Corp., New York, N. Y. 
Eastman Kodak Co., Rochester, N. Y. 
Fiberloid Corp., Indian Orchard, Mass. 
Gering Products, Inc., Rahway, N. J. 
Jefferys & Co., Ltd., Burbanic, Calif. 
Limck, Green & Reed, Inc., Chicago, Ill. 
Moses Sereinsky Co., Indianapolis, Ind. 


STEARATE, ALUMINUM 


du Pont de Nemours & Co., Inc., E. L., Wil- 
mington, Del. 


Arlington, 


TALC 


American vepeaes & Chemical Corp., 
New York, N. Y. 

Baker Chemical Co. .. J. T., Phillipsburg, 
N. J. 

Binney & Smith Co., New York, N. Y. 

du Pont de Nemours & Co., Inc., E. L., Wil- 


Del. 
International Pulp Co., New York, N. Y. 
Loomis Talc Corp., W. H. Gouverneur, 
N. Y. 
Mallinckrodt Chemical Works, St. Louis, 
Mo. 
Merck & Co., Inc., Rahway, N. J. 
Williams & Co., C. K., Easton, Pa. 
Wishnick-Tumpeer, Inc., New York, N. Y. 


TAR, COAL 


Barrett Company, New York, N. Y. 

Cabot, Inc., Samuel, Boston, Mass. 

Koppers Co., Tar & Chemical Div., Pitts- 
burgh, Pa. 

Monsanto Chemical Co., St. Louis, Mo. 

Reilly Tar & Chemical Corp., Indianapolis, 


THIOUREA 


American Ag a & Chemical Corp., 
New York, N. Y 

Doe & Ingalls, Inc., Boston, Mass. 

Merck & Co., Inc., "Rahway, N. J. 

National Aniline & Chemical Co., Inc., 
New York, N. Y. 


TITANIUM DIOXIDE 


Klebs Pigment and Color Corp., Wilming- 
ton, Del 


TOLUOL 


American- —. Chemical Supplies, Inc., 
New York, N. Y. 

Barrett Company, New York, N. Y. 

be 3 Chemical Co., Inc., Bound Brook, 


N. J. 
Koppers Co., Tar & Chemical Div., Pitts- 
burgh, Pa. 
oa t Chemical Works, St. Louis, 
° 
Merck & Co., Inc., yt 4 N. J. 
Monsanto Chemical Co., St. Louis, Mo. 





TRIACETIN 


American-British Chemical Supplies, Inc., 
New York, N. Y. 

Doe & Ingalls, Inc., Boston, Mass. 

Kay-Fries Chemicals, Inc., New York, N. Y. 

Kessler Chemical Corp., Hoboken, N. J. 


TRIBUTYL CITRATE AND 
PHOSPHATE 
ss a Solvents Corp., New York, 


TRIETHANOLAMINE 


Carbide & Carbon Chemicals Corp., New 
York, N. Y. 


TRIETHYL PHOSPHATE 
— Solvents Corp., New York, 


TRIETHYLENE GLYCOL 


Carbide & Carbon Chemicals Corp., New 
York, N. Y. 


TRIPHENYL_ GUANIDINE 
(T. P. G.) 


du Pont de Nemours & Co., Inc., E. L., Wil- 
mington, Del 


TRIPHENYL PHOSPHATE 


American-British Chemical Supplies, Inc., 
New York, N. Y. 


UREA 


Advance Solvents & Chemical Corp., New 
York, N. Y. 

American Cyanamid & Chemical Corp., 
New York, N. Y. 

du Pont de Nemours & Co., Inc., E. I., Wil- 
mington, D 

General Dyestuff Corp., New York, N. Y. 

Mallinckrodt Chemical Works, St. Louis, 
Mo. 

Merck & Co., Inc., Rahway, N. J. 


VINYL, RESINS 


Carbide & Carbon Chemicals Corp., New 
York, N. Y. 

Shawinigan Products Corp., New York, 
N. Y. 


WOODFLOUR 
a 3 A Woodfiour Co., Inc., New York, 


Becker, Moore & Co., North Tonawanda, 
N 


Burnet Co., The, New York, N. Y. 
Composition Materials Co., Inc., New York, 
N. Y. 
Doe & Ingalls, Inc., Boston, Mass. 
du Pont de — & Co., Inc., E. L., Wil- 
i n, Del. 

Innis, Speiden & Co., Inc., New York, N. Y. 
—— Chemical Works, The, Brooklyn, 


Soberski, B. L., New York, N. Y. 
State Chemical Co., New York, N. Y. 
Wishnick-Tumpeer, Inc., New York, N. Y. 


XYLOL 


Calco Chemical Co., Inc., 
Brook, N. J. 


The, Bound 
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DIRECTORY OF TRADE NAMES 


AND MANUFACTURERS OF PLASTICS LISTED IN PROPERTIES CHART 


Phenol-Formaldehyde Molding Compounds 


Bokelite Corp., 247 Perk Ave., New we York 
Catalin Corp., ’ 
General Plastics Inc., 710 E. Walck Rd., 
N. Tonawanda N.Y. 
3 Y. office: 250 Perk Ave. 


Plastics, 5010 Summerdale 
— Roosevelt B’ivd.), Puiledclohic, P 
Reilly Tar & Chemical Cor, iene fe 
Ave., New Co. 8407 
ichardson Co 07 Lake St., Melrose 
Park (Chicago), Il 1. 
N. Y. office: 75 West St. 
Waterbury Button Co., Waterbury, Conn. 
N. Y. Gihen: 1133 Bway 


Makalot Corp., Washington St., 
Boston, Mass. 

Moldite Sor 345 W. 35th St, New 
York, N 


Bakelite 
Catalin 
Durex 
Durite 
Indur 
Insurok 
Kaynite 
Makalot 
Moldite 
Resinox 


Resinox — 230 Park Ave., New York 

Textolite General Electric Co., Plastics Dept., Pitts- 

Uniplast Universal Plastics Co., 235 Jersey Ave., 
New Brunswick, d. 


Phenol-Formaldehyde Laminated Products 
Aqualite Wad Vulcanized Fibre Co., Wilming- 


n, Del. 
Dilecto Continental Diamond Fibre Co., Newark, 


N. Y. office: 230 Park Ave. 
Duraloy Detroit Paper Products Corp., Detroit 
Fibroc Fibroc Te Co., Valparaiso, Ind. 
Formica Formica Insulation Co., aor Spring Grove 
Ave., Cincinnati, 
Insurok Richardson Co., boo? ‘Lake St., Melrose 
Park (Chicago), il. 
N. Y. office: 75 West St. 
Lamicoid Mice Insulator Co., 200 Varick St., New 
York, N. Y. 
Micarta Westinghouse Pye & Mfg. Co., Micarta 
iv., 


Ohmoid Wilmington — Specialty Co., East 


ilmington, Del. 

Panelyte Panelyte ee: 230 Park Ave., New York, 

Phenolite Nationa! | ulcanized Fibre Co., Wilming- 
ton, 

Spauldite Spaulding Fibre G~ 313 Wheeler St., 
Tonawanda, N. Y 

P . + Ys office: Af 484 Groene St. 

ynthane ynthane Corp., Oaks, Pa. 

Taylor Taylor Fibre Cs. Inc., Norristown, Pa. 
N. Y. office: 90 West St. 

Textolite General Electric Co., Plastics Dept., Pitts- 
field, Mass. 


Phenol-Formaldehyde Cast Resins 


Bakelite Bakelite Corp., 247 Park Ave., New York 
Catalin Catalin Corp., 1 Park Ave., New York 
Fiberion Fiberloid Corp., Indian Orchard, Mass. 
N. Y. office: 60 E. 42nd St. 
Marblette Corp., 37-21 30th St., Long 
Island City, N. N.Y. 
Phenalin €£. |. du Pont de Nemours & Co., Inc., 
Plastics Dept, 626 Schuyler Ave., 
Arlington, N. J. 
N. Y. office: 350 Fifth Ave. 


Phenol-Furfural Resins 

Durite Durite Plastics, 5010 Summerdale Ave. 
(near Roosevelt B'lvd.), Philadelphia, Pa. 

Urea-Formaldehyde Molding Compounds 

Beetle Beetle Products Div., American Cyanamid 


Co., 30 Rockefeller Pl. New York 
Harvite Siemon Co., Brid pay Conn. 


N. Y. office: 145 Varick St. 
Plaskon Plaskon Co. * 2112 Sylvan Ave., 
Toledo, 
N, Y. ‘thee: 41 E. 42nd St. 
Unyte Do. 


Urea-Formaldehyde Laminated Products 


Beetle Beetle Products Div., American Cyanamid 
Co., 30 Rockefeller Pl, New York 
Dilophane Continental Diamond Fibre Co., Newark, 


N. Y. office: 230 Park Ave. 

Formica Formica Insulation Co., =" Spring Grove 
Ave., Cincinnati, 

Micarta Westin se _— & Mis. Co., Micarta 


Div., Trafford 

Viny| Resins 

Alvar Spetaiggn Bred eredegs Corp., 350 Fifth Ave. 
New 


Formvar Do. 
Gelve 


Mowilith Advance Solvents & Chemical 

anaes .) 245 Fifth Ave. New York, N. Y. 

Vinylite Carbide & Carbon Chemtests pom. 30 E. 
42nd St., New York, N 


Corp., 


Acrylate and Methacrylate Resins 
Crystalite oenens com- a a on. Se Se 


Saquere, Philadelphia 

Lucite (Molding com. €E. |. du Pont de Nemours 

& cast & Co. Inc., Plastics 

resin) Dept., 626 Schuyler 

Ave., Arlington, N. J. 

N, Y. office: 350 
Fifth Ave. 

> & Heas Co. Inc., 

W. Washington 

a Philadelphia 


Plexiglas (Cast resin) 


Styrene Resins 
Rezogles Advance Solvents & Chemical Corp. 


(Made in 245 Fifth Ave., New York, N. Y 

Germany) 

Trolitul Adem Bernhard, 45 E. 17th St., New York, 

(Made in N. Y. 

Germany) 

Victron Carbide & Carbon Chentoste Com. 30 E. 
42nd St., New York, N 

Shellac Compounds 


Compo- Compo-Site Inc., 207 Astor St., Newark, 
Site N. J 


Lecenite Consolidated Molded Products Corp., 
1935 Case St., Scranton, keg 

N. Y. office: 1776 B w 

a 4 Puapiee Inc., 58 Rubber St., Neuge- 
tuck, Con 
N. Y. - wll 303 Fifth Ave. 

—T Waterbury Button Co., Waterbury, Conn. 
N. Y. office: 1133 B’ way. 


Cold Molded—Bituminous Type 
(Non-Refractory) 


Braylite American oe oman Com. 1930 Main St., 
New Freedom, P. 
Y. office: “01 Park Ave 
Cetec- General Electric Co., Plastics Dept., Pitts- 
Non-Re- field, Mass 


Ebrok Richardson Co., 2707 Lake St., Melrose 
Park (Chicago), Il. 
N. Y. office: 75 West St. 

Gummon Garfield Mig. Co., Wallington Rd., Gar- 


field, N 
Hemit Do. 
Stoco Joseph Stokes Rubber Co., 322 Webster 
St., Trenton, N. J. 
Thermo- Cutler- Hammer Inc., 1333 W. St. Paul Ave., 
plax Milwaukee, Wis. 
N. Y. office: 8 W. 40th St. 


Cold Molded—Ceramic Type (Refractory) 
Alphide Segdord Pepties Corp., 108 B’ way, Jersey 


City, N. J. 
Cetec- General Electric Co., Plastics Dept., Pitts- 
Refrac- field, Mass 


tory 
Coltstone Colt's Patent Fire Arms Mig. Co., 1935 
Van Dyke Ave., Hartford, Conn. 
N. Y. office: 20 Vesey St. 
Pyroplex  Cutler-Hammer Inc., 1333 W. St. Paul Ave., 
Milwaukee, Wis 
N. Y. office: @ Ww. 40th St 


Rubber Derivatives and Rubber-like Resins 


Amerite Aqueous dis- American Anode inc., 
persion syn- Wilmington, Del. 
Gite wee oP Cork Prod 
etic ru rmstrong Cork Products 
ber with Co., Liberty St., Len- 


ground cork caster, Pa. 

N. Y. office: 295 
Vinyl chlorid Genered "Ei Cc 
Flamenol inyl chloride enere ectric °., 
resin ag Rd., Schenec- 
Koroseal Vinyl B. F.. Goodrich Co., 
450 S. Main St., 

, Ohio 
Y. office: 795 

eventh Ave. 


Marbo Chlorinated Marbo Products Cop. 
rubber 409 «€E. hone 
Chicago, Ill. 
Marbon Do. Do. 
Neoprene Chiorobutedi-_E. |. du Pont de Nemours 
ene § Se. ) mat s 
“ imi 
» Bel oxi 


ton, \, 
N. Y. office: 350 


Fifth Ave, 
Pliofilm Rubber hydro- Gondvesr Tire & Rubber 
chloride Co. inc., 1400 Cart- 
wright St, Akron, 
ane 


N. Y. office: 600 W. 
58th St. 


Plioform Modified isom- 
erized rub- 
ber 


Ptiolite Do. Do. 
Thiokol > polysul- Thiokol Corp., 37 Down 


e St., Yerdville, N. J. 
Tornesit Chlorinated Hercules Powder Co., 


rubber 999 sg St., Wil- 
min 
Ry omen: 20 E. 
toch § St. 
Hard Rubber 


Ace-ite American Herd Rubber Co., Howerd & 
Mercer Sts., New York, N. Y. 
Luzerne Lapaens Rubber Co., Dewey St., Trenton, 


Rubtex Richardson Co., 0 bd Lake St., Melrose 
Park (Chicago), | 
N. Y. office: 1S, West St. 

sa Joseph Stokes Rubber Co., 322 Webster 
St., Trenton, N. J. 

os Vulcanized Rubber Co., 2 E. 29th St. 
New York, N. Y, 


Casein 

Aleddinite Aleddinite war 261 Wallece St. 
Orange, N. ./. 

Ameroid American Plastics Gon. 50 Union Squere, 
New York, N. 

Ethylcellulose 

Ethocel Dow Chemical Co., 919 Jefferson Ave., 
Midland, Mich. 

— Hercules Powder Co., 999 Market St., 
Wilmington, Del. 


N. Y. office: 20 E. 40th St 


Cellulose Acetate 
Fibestos Heerteie Corp., Indian Orchard, Mass. 
N E. 42nd S 


. Y. office: 
Lumarith Celluloid Corp., 10 E. 40th St. New 
York, N. Y. 
Masuron so Ww peer & Son, 50 Jay St., Brook- 
yn, N, 
Nixonite Nixon Tintses Works, 125 Murray St., 
East Nixon, J. 


Plastecele £. |. du Pont de Nemours & Co. Inc., 
Plastics Dept, 626 Schuyler Ave., 
Arlington, N. J. 
N. Y. office: 350 Fifth Ave. 

Tenite Tennessee Eastman Corp., Kingsport, Tenn. 
N. Y. office: 171 Madison ay 


Nitrocellulose (Pyroxylin) 

Celluloid Celluloid Corp., 10 E. 40th St, New 
York, N. Y. 

Fiberloid Fiberloid Corp., Indien Oesherd, Mass. 
N. Y. office: 60 E. 42nd St. 


Nixonoid Nixon Nitration Works ss Murray Ave., 
w Nixon, N. J. 

Pyralin E. du Pont de Nemours & Co. Inc., 

pat Dept., 626 Schuyler Ave., 

Arlington, N. J 

N. Y. office: 350 Fifth Ave. 


Cumaron-Indene Resins 
Cumar Bore, Co., 40 Rector St., New York, 


Neville Neville Co., Neville Island Post Office, 
Pittsburgh, Pe. 
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Yat tite 


H 
Ures formalde- 
e 


Alkyd 


Phenolic 


Alkyd 


iid GF2°R T? 


Phenolic 


Rosin-g:ycerol 


{ 


Phenolic 
Alkyd 


Te 


drocarbon 
ope, Rosin-glycerol 
Teglee = Alkyd 


Beckol 
Sechorel ities ass 
Beetle 
Dulux 


Alkyd and phe- 
nolic 


ma- 
anhy- 


* various are also used in finishes) . 
Trade Name Composition — Manufacturer 
Altciva Methyl cbietae os irk of Fit 
Noy ohice: 20 W 
40th 
Aavieid - Acrvlic i na 
W.. ‘sshington . 
eas  eaeconene 
: Co., 
ere tte ingiycerol Ameer Oi, 
New York, N. Y 
 - Rima Products & 
Co, Inc., 
922 W. Wash 
Saquere, Philedelphie 
acter frac tim Be 
Ramps Alig, Be 
- Me Chemical Co., 
. 1700 S. Qnd St., St. 
Louis, Mo. 
N. ¥. office: 30 
ohne bo \ 
ng MVE, 
fom Woodworth His, 
Detroit, Mich. 
Do. 
Do. 
Beetle Products Div 


Pl., New York, N. Y. 
E. 1 de Nemours 
Inc., 11th & 


ton / 
Y. office: 350 





Celoron 


Phenolic den- 
ture material 


Pyroxylin 


Resin coated 
textiles 


Glycol _ bori- 
borate 
Phenolic 


Pyroxylin 
Urea moldings 


Uncured lignin 
sheets 

Cured lignin 
sheets 

Urea moldings 


Phenolic lamin- 
ated 


Phenolic gear 


s 
Cellophane Regenerated 


cellulose 

wrepping 
Cellulose 

acetate 
Aniline resin 


Cellulose 
acetete 
Phenolic, etc. 


Phenolic prod- 
uct, excep- 
tionally inert 


Resorcinol-for- 
maldehyde 


Cellulose ace- 
tate denture 


Cellulose __ni- 
trate lacquer 
roxylin 


Alkyd denture 


Water soluble 
resin 


Synthetic pearl 


essence (mer- 


Cashew nut 


bond- 

ed with phe- 
nolic resin 

Phenolic-asbes- 


tos 
Urea moldings 
Cellulose ace- 
tate butyrate 


Moulage (posi- 
tive “Sag 


Co., 
999 Market St., Wil- 


Ny, office: 20 E. 
40th St. |» 
Carbide & Carbon Chem- 


ton Corp., 30 E. 
Snd St. New York 


Celluloid Corp., 10 R. 
“40th St. New Y 


NS « netic es 
Laboratories, Bloom- 


Case St., Scranton, Pa. 
Bey Y. office: 1776 
Cellulord Cop. 10 E. 
40th St. iew York 
Beetle Products Div. 
Amedom Cyanam 
30" Rockefeller 
a “New York, N. Y. 
Masonite Corp., Laurel 


Reynolds Molded poe 


tics, ~ — 
Spring Co., 1305 OS Rey. 
nolds Bidg. ., Jackson, 


Mich. 
N. Y. office: 90 West. 
Continental Diamond 
Fibre Co., Newark, 
Del. 
N. Y. office: 230 
Park Ave 
Do. 


E. |. du Pont de Nemour 
& Co. Inc., 359 Fifth 


Ave., New York 
Celluloid Cop 10 E. 
40th ew York 


t. 

Ciba Co. Inc., 626 
seqnveteh St., New 
York, N 

Celluloid 1 cain. 10 E. 
40th St ew York 

Specialty Insulation Mfg. 
Co., 55 Santer Ave., 
Hoosick Falls, N. Y. 

Colt's Patent Fire Arms 

~ 1935 Van 


3. 
Dyke Ave., Hertford, 


N. Y.° office: 20 
Vesey St. 

Durium Products Corp., 
addy Re 4th St., New 
York, N 


if 
Fiberloid Corp., Indian 
cree , Mass. 
N. Y. office: 60 E. 
42nd St. 
Do. 


Gemloid Corp., 425 
Fou a ve., New 
York, N 


Bakelite Corp. , 247 Park 
Ave ° 
Glyco > Broducts ¢ Co. Inc., 

5 Dame New York, 


N. Y. 
Celluloid Corp., 10 E. 
40th 


, New York, 


Halowax Corp., 247 
Park Ave., New York 
Irvington Yernish & | & Insu- 


lator Co., n 
Haskelite te Mis. rie oe 
Ch oii “ 


Haves pre. E. New- 


B ark Del 1934 
‘eaver Ave., Bridge- 


Rey office: 100 E. 
Bnd St 


4 A 
Hercules Powder Co., 
999 Market St, Wil- 


Lhotide. tee. 

. fes- 
in for  ply- 
wood 

Luxene Phenolic den- 
ture 

Maizite Plastics from 
corn gluten 

Micabond Phenolic bond 
ed mica 

Micanite Mica 

Micoid Phenolic lami- 
nated 

Negocoll Moulage (nes- 
ative mass) 

Nevillac Phenol-indene 
coumerone 

Nevillite = Hydrocarbon 

Norbo Phenolic resin 

Plastico Moulage (posi- 
tive & nege- 
tive) 

Plexigum Acrylic resin 
for laminated 
glass 

Presdwood Laminated 
lignin 

Primal acrylic resin 
for leather 
finishes 

Protecto Cellulose ace- 
tate box toe 
material 

Protectoid Cellulose ace- 
tate wrapping 
material 

Prystal Cast phenolic 
(clear) 

Resisto Pyroxylin box 
toe material 

Resovin Vinyl denture 

Revolite Cloth impres- 
neted wit 
phenolic res- 
in 

Reziwood Phenolic lami- 
nated wood 

RHonite Urea resin 

RHoplex Acrylic resin 
for textile 
finishes 

Ronyx Corn protein 
plastic 

Safety Cellulose ace- 

Samson tate film bese 

Samson Pyroxylin film 
se 

Sundora Cellulose ace- 
tete 

Sylphwrap Regenerated 
cellulose 
wrapping 

Tec Cellulose ace- 
tate 

Tego Phenolic resin 
for plywood 

Terylite Vinyl resin 
sheeting 

Vinal Vinyl acetal 
resin for safe- 
ty gless 

Vinylite X Do. 

Vinylseal = Viny/ resin 
sealing com- 
pou 

Vispronal Hydrocarbon 

(Vistanex) resin 

Vuleoid Phenolic lemi- 
nated vulcan- 
ized fibre 

Vydon Vinyl denture 

Vynilene Viny/ denture 


ucts Co., 100 E. 42nd 
St., New York, N. Y. 
Continental Diamond Fi- 


Mica Insulator Co., 200 
— St., New York 


Kern Co., 136 Liberty 
St., New York, N. Y. 

Neville Co., Neville 
Island Post Office, 
Pittsburgh, Pa. 

Do 


Bakelite Corp., 247 Park 
ve, New York 
California Art Supply 
Co. Inc., Palo Allto, 


Eastern representative: 
een paige Co., 
136 N. 12th St, 
Philedelphie, Pa. 

Rédhm & Haas Co., Inc., 
222 W. Washington 
Squere, Philadelphie 

Masonite Corp., Laurel, 
Miss. 

Rdhm & Haas Co., Inc., 
222 W. Washington 
Squere, Philadelphie. 

Celluloid Corp., 10 E. 
y St., New York, 


~" 


Cae Corp., 1 Park 


New York 
Celluloid Corp., 10 E. 
40th St., New York 


S. S$. White Dental Mfg. 
Co., 211 S. 12th St., 
Philedelphie, Pa 

Atlas Pow- 


Zapon Div., 
Stemford, 


der Co., 
Conn. 


1. F. Lauweks Inc., Mari- 
time Bidg., Seattle, 


ash. 
Rdhm & Haas Co., Inc., 
2 W. Washington 
Squere, Philadelphia 
Do. 


Resinox Corp., 230 Park 
Ave., New York 
Celluloid Corp., 10 E. 
40th St., New York 
Do. 


E. |. du Pont de Nemours 
& Co. Inc., Plastics 
Dept., 626 Schuyler 
+ a Arlington, N. J 

Y. office: 350 
Pitch Ave. 

Sylvania Industrial Corp., 

122 


St., New 
York, N. Y. 
Tennessee Eastman Corp., 
Kingsport, Tenn. 
Y. office: 171 
Madison Ave. 
Resinous Products & 
Chemical Co., 222 W. 
Washington Squere, 
Philedelphie, Pa 
Union Carbide & Carbon 
Corp., 30 E. 42nd St., 
New York, N. Y. 
Carbide & Carbon Chem- 
icals Corp., 30 


42nd St., New York 

Do. 

Do. 

Advance Solvents & 
Chemical Corp., 245 
Fifth Ave., New York 

Continental Diamond 
Fibre Co., Newerk, 
Del. 

N. Y. office: 230 
Park Ave. 


Lee S. Smith & Son Mis. 
Co., 7325 _ Pennsy 
vania Ave., Pittsbur 

Coe Laboratories, 6033 
S. Wentworth St., Chi- 
cago, Ill 








ee 





